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INTRODUCTION, 





The author in the following pages has pointed out 
what he thinks is not fully understood by many 
unacquainted with India; that the coat of railway 
construction and working lines is very different to 
what it is in England. The land is usually made 
over free to the company, there are no chargos 
for parliamentary proceedings, the cost of material 
obtained locally is very much less than what the 
same costs in Ingland, the cost of labour is one 
quarter of the English rates, many of the expensos 
necessary on an English railway to satisfy the public 
are not required in India, tunnols avo seldom necos- 
sary, high speed is not required, and therefore sorious 
accidents most rare, and claims for compensition 
avising therefrom are seldom heard of. 

The most fertile parts of India dre generally tho 
parts offering no special difficulty in the construction 
of railways, and these parta are also naturally tho 
most thickly populated, and whore railways ave mostly 
yequired and likely to be constructed in the early 
future. 

The most important points nosessary to insure 
economical construction and maintenance have boon 
described. Until a recent date it has been Tystoraary 
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for capitalists to look to the Government of India for 
financial assistance in the shape of a guarantee; 
these days it is to betrusted in the interests of both India 
and England are passed. For the future, all new 
railway undertakings should be allowed to depend on 
their own merits and skill in execution for success. 
If this policy is allowed to develope and all applica- 
tions for financial assistance from the Secretary of 
State for India be met in the direct negative, it is 
to be hoped that before long, railway construction 
will be carried ont in India with almost the same 
facility as is the case in England, and that India 
will soon be covered with the railways the country so 
much requixes for its full development. 

The progress of railways in India constructed by 
joint stock companies from their first inception until 
the present time has been traced. Although un-, 
doubtedly in the early days of railway construction 
@ money guatantea was necessary to facilitate the 
vaising of the necessary capital required to construct 
the splendid existing system of trunk lines, and which 
were at that time required, as much for the safety 
of the country as for commercial enterprise ; the same 
cannot be said of some of the railways constructed 
within the last decade, and which have obtained a 
sterling guarantee at the expense of the Indian tax- 
payer and without the country receiving sufficient 
compensating advantage for the many lacs of rupees 
taken annually from its revenue to meet those 
chatzes 
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The author bolieves that with ordinary attontion to 
economy, and by supplying only such facilities for 
travelling as are required by the nativos of India, 
many lines of railway could be laid out and worked, 
which would be certain to yield a favowable net 
return to investors. 

All such railways must, however, bo constructed 

without many of the luxuries customary on English 
lines, end which the natives of India do not require. 
It must be remembered that the passonger receipts 
will be dexived almost entirely from third class pas- 
sengers, who will pay from one-fifth to one-seventh of 
a penny per mile as compared to ono penny in 
England, and that for those charges the natives of 
Tndia do not expect nor require accommodation such 
as is usual on English railways. 
« The native of India if he can got a, good treo to 
shelter himself and family from the rays of the 
scorching sun whilst waiting for his train and in the 
neighbourhood of a good drinking woll, will bo quite 
satisfied with this accommodation, and many of tho 
small stations might be laid out with this point homo 
in view. 

In the Chapter on rolling stock attention has been 
drawn to the possibility of dosigning a class of conch 
that would be suitable for carrying tho nalive pns- 
senger or merchandise, whichever happened to be 
available, and thus avoid in a greater degreo the 
empty running of rolling stock, which adds so much 
to the cost of working railways genorally, iid which 
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with the low fares necessary in India, makes the 
percentage of working expenses, much higher than 
would otherwise be the case. 

Other important points in economical construction 
have been described, and which were in many cases 
overlooked in the construction of the earlier lines of 
vailways in India. 

If a few of the millions of British capital that have 
been fruitlessly wasted the last few years in unsound 
concerns in England, land and mining properties 
in Africa or foreign government loans, could have 
been diverted'to India, the advantage to that country 
would have been incalculable, and manufacturers and 
others in Great Britain would also have reaped a 
great benefit in these depressed times by the largo 
expenditure on railway material that such enterprise 
would have necessitated. Investors in this casq 
would have had with ordinary care s property in- 
creasing year by year in value, and yielding a fair 
and ‘certain retuxn on the capital embarked. 

The author has added some tables at the end of 
the volume which are referred to in the text. 

The author hopes this book may prove of assistance 
to those who take an interest in pushing forward 
railway enterprise in India. He looks back with 
regret ‘at the comparative little that has been done 
in recent years by joint stock companies to assist 
railway construction in that country. He hopes 
the' time is approaching when more will be attempted 
in this difection, and that the country with which he 
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has long been associated will in the futwe recoivo 
greater financial assistance than hitherto in the ¢on- 
struction of railways which India so much roquires, 
and thus help her to advance in tho true path of 
civilisation, 


CHAPTER I, 


A SHORT RECORD OF RAILWAY CONSTRUCTION BY JOINT- 
STOCK COMPANIES DURING THE Last 40 YEARS. 


Tn the year 1858 the first lines of railway in India 
ware commenced—the first two in the field being the 
East Indian and Great Indian Peninsula railways. 
Both were undertaken by joint-stock companies 
formed in London, to whom the Secretary of State 
for India gave a guarantee of 5 per cent. interest per 
annum on the necessary capital expenditure. Any 
profits above the 5 per cent. were to be divided equally 
between the shareholders and the Govornment of 
India. 

The East Indian railway has its terminus at. 
Howrah, on the banks of the Hooghly, opposite 
Caloutta, and at Delhi, in the Punjab, a length of 
954 niles, Its progress was much delayed by the 
Indian Mutiny, which occurred in 1867, The main 
line follows generally the right bank of the Ganges, 
and passes through rich and fertile tracts of land in 
Bengal and the North-West Provinces. Amongst the 
principal towns passed through between its termini, 
may be mentioned Burdwan, the Zillah town of that 
part of Bengal; Raneegunge and Asansol, the centres 
of the Bengal coal-mining industry; Patna, a large 
and important native city; Allahabad, the capital of 
the North"West Provinces ; Cawnpore and Allyghur, 
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large and important marts in the same provinsos. 
In addition to the main lino thero is a loop lino of 
251 miles. ‘This leaves the main line at the 7bth 
mile from Calentta, and rejoins it at milo 262. Thore 
are also important branches to Agra, Burakar, and 
Benares. An extension of the railway from Allaha- 
bad to Jubbulpore (228 milos), was constructed about 
the year 1868, and the total length of the Hast Indian 
railway at present is 1610 milos ; thia includes a few 
short lines constructed as State railways, and which 
have now been taken over by this company. This 
xailway cost up to the end of 1892 Rs, 222,401 per 
mile. The railway is double line for the first 469 
miles from Howrah, Notwithstanding its vory heavy 
cost per mule, it has been from its commencement 
one of the most successful lines in obtaining traffe, 
youd the gross traffic at present is on the average of 
“Rs. 680 per mile por week (see table VL) hia is 
owing to the large and important part of India the 
line traverses. In the year 1880 this compény's 
property was transferred to the Secretary of State 
for India, under arrangemonts which left tho old 
company a continued interest in tho working of tho 
line for a term of years. This arrangoment oxpives 
the end of 1899. Tor the fivo yenvs to the ond of 
1892 the average net earnings amounted to 9.12 por 
cent. per annum. 

The Great Indian Peninsula railway, whoxe con- 
struction was commenced at the same time as tho 
East Indian, connects Bombay with Jubbulpor8 in 
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the Cental Provinces, a distance of 616 miles. It 
also connects with the Madras railway, and there is 
a branch from Bhosawul to Nagpore. The total 
length is 1287 miles. It traverses equally important 
districts as the Hast Indian, and its capital expendi- 
ture and gross receipts per mile are very much the 
same as its great Bengal competitor. Its working 
expenses are, however, higher, owing to the heavier 
gvades, and the greater distance the coal hag to be 
brought for fuel. The net return for the five years 
to the end of 1892 averaged 7.60 per cent. per annum. 

Tho Madvas railway was commenced in 1856, and 
the Bombay, Baroda and Central India in 1860, 
These lines obtained the same financial assistance 
from the Secretary of State for India. The first, 
although its cost of construction is very much less 
than the others, has not succeeded in earning the, 
amount necessary to meet the interest guaranteed 
by the Secretary of State. Its net earnings for the 
five ears to end of 1892 averaged 8.46 per cent, per 
annum, and the deficiency of interest is taken from 
the general reverues of India. 

The Bombay, Baroda and Central India railway 
cost nearly as much per mile as the Hast Indian or 
the Great Indian Peninsula railways, and the net 
earnings for the five years to 1892 averaged 8,88 por 
cent, per annum. 

All the foregoing enterprises although not actually 
dependent upon economy in construction and working 
for & good dividend to their shareholders, have with 
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the exception of the Madras line done remarkably 
well, and it would be impossible to point out any 
large vailway in England that shows equally good 
results, They wero all constructed on tho 5ft. 6in. 
gauge, and their gross receipts vary from Rs. 580 to 
Rs. 221 per mile per week. Tho aggregate longth of 
the last two is 1801 miles. 

Between 1861] and 1876 the Hastern Bengal, Scinde, 
Punjab and Delhi, Oude, and Rohilkund and South 
Indian railways aggregating 1558 miles were con- 
structed, the three first on the 6ft, Gin. gauge and 
the last on the métre gauge. These lines have now 
under the terms of their contracts been bought up 
by the Indian government—they, like those already 
described received financial assistance in the shape of 
a guarantee, 

, Between 1886 and 1891 the Indian Midland, Bengal, 
Nagpore and Southern Mahratta systems were con- 
structed, the two first on the dft. Gin. gauge and the 
‘ last on the métxe gauge ; their aggregate longth® ab 
present is 2,968 miles—they have contracts with the 
Secretary of State for India and ave doscribed as state 
lines worked by companies. The shareholders for 
the time of their contracts are guaranteed interest 
at the rate of 84 to 4 per cont. per annum on the 
capital expended on their construction, and those 
contracts must go on until the year 1910 for the Indian 
Midland, 1918 for the Bengal Nagpore and 1907 
for the Southern Mahvatta. The two first lines open 
oub new country, and form shorter connecting Laks 
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between upper India and Calcutta and Bombay, and 
are therefore to some extent competitors for the same 
traffic with the older trunk lines.—Their construction 
has conferred little benefit upon ihe country generally 
and including the Southern Mahratta their net re- 
ceipts fall short by 48 lacs of rupees per annum of the 
gum required to meet their sterling guarantees. This 
sum has to be taken from the revenues of India 
at the expense of the general fax-payer. The average 
net earnings for the five years to end of 1892 were 
1°84, 2:08 and 1:48 per cent. per annum for the 
three lines respectively, 

Between 1882 and 1890 the Bengal and North 
Western, Delhi-Umballa-Kalka, and Tarkessur rail- 
ways were constructed and theso may be classed for 
all practical purposes as the only lines of importance 
constructed in India to date entirely by private enter, 
prise—None of these lines received any financial 
assistance from the Indien government; the first is a 
métre gauge line of 756 miles including the Tirhoot 
section and the last two are Odft. 6in. gauge 
lines of 162 and 22 miles respectively. The Bengal 
and North Western cost Rs. 68,908, the Delhi-Umballa- 
Kalka, £6,790 and the Tarkessur Rs. 77,988 por mile. 

It is with those lines in considering the future 
prospects of railway construction by private enter- 
prise and without financial assistance from the Indian' 
government thet comparisons must be principally 
made. 

The Bengal and North Western, notwithstanding 
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the great disadvantage it has had to contend against 
in the depreciation of the gold value of the rupea, 
has been able to pay to its shareholders interest at tho 
rate of 4.85 per cent. per annum, for the year to ond 
of 1893, and similar dividends for provious years, its 
stock stands at a considerable premium on the London 
Stock Exchange. Its working oxpenses are shown in 
table V. as 41,12 per cent. of its gross receipts. Its 
gross receipts average Ra. 120 per milo per waek (seo 
Table VI). This line ig more fully referred to in 
Chapter IIT. It has opened out fortile districts on tho 
left bank of the Ganges, and given an outlet for the 
produce of those parts. The towns are not of such 
importance as those traversed by the earlier trunk 
lines. It has, nevertheless, succeeded in getting a 
very fair gross traffic for métre gauga line, Tts por 
opniage of working expenses are much lower than 
those of the Indian Midland, Bombay and Nagporo, 
or Southern Mehratta Railways, and the price of its 
stock on the London Stock Exchange is vory simikar 
to these lines, although it has no guarantce from tho 
Government of Indie. This line and ite prospects 
ave, therefore, so far very encouraging, and can be 
utilised as some guide as to the possibilitios of futuro 
lines consiructed in the same manner. 

The Delhi-Umballa-Kalka Railway also offers on- 
couraging results of the samo nature, and if the rato 
of exchange had remained the same as when tho 
capital was subseribed, the average returns would havo 
been shortly after opening for traffic nearly 4 per cont 
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per annum, This line is worked by the Secretary of 
State for India, through the Hast Indian Railway, 
under an arrangement by which the shareholders 
receive 52 per cent. of the gross receipts. Tis gross 
receipts amount to Rs. 140 per mile per week. 

The Tarkessur line, was constructed by capital 
raised in India although a short line, it pays its 
shareholders 7% per cent, per annum on its capital 
cost. 

These three lines may be taken as regards gross 
traffic and working expenses, as fair samples of what 
other lines, if undertaken in many paxts of India, 
would be at least likely to accoomplish. 

Regarding results as a whole, they may be stated 
ag follows, of the 18,042 miles constructed in India, 
about 9,659 miles have been constructed by private 
companies, made up as follows: 4,196 miles con- 
structed between 1882 and 1860, giving net earnings 
on the average for the five years to end of 1892 of 
7714 per cent. per annum; 1,552 miles bought up by 
government, and need not ba further considered ; 
2,968 miles termed State lines worked by companies 
constructed between 1886 and 1891, and which have 
received a guarantee of 8} to 4 per cont. per annum 
from the Secretary of State, and cause a loss to the 
Indian taxpayers of 48 lacs per annum; and 940 miles 
constructed between 1882 and 1890, without any 
financial assistance from the Secretary of State, and 
which return to the shareholders on the average 4.18 
per cexit. per annum per mile of railway. 
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The purely commorcial lines constructed by Joint 
Stock companies, excluding the 2,968 miles which are 
causing such a sexious loss to the reyvenuos of India, 
and which would not have been constructed if the 
guarantee had been withheld by the Secretary of Stato, 
amount, at present, to 5,186 miles, the average not 
earnings of which come to 6.76 per cent, por annum 
per mile of railway. 

In the United States of America with an area 
of over 84 million square miles, or,rather more than 
double that of India and Burmah, and a population 
of only 60 millions as compared to 286 millions in 
our Eastern possessions, there is at present 176,500 
miles of railways, or nearly 10 times the Indian mile- 
ago. There is, therefore room in India for many more 
railways, and with 5,186 miles at present yielding net 
egrnings on the average of 6.76 per cent. per annum, 
it seems difficult to account for the laxity shown by 
the British public in undertaking the construction of 
new lines of railways in British India, ospecially 
at a time when money is so cheap and over abundant, 
and the day to day rate on the London Stock Exchange 
rales at t per cent per annum. 


CHAPTER IL. 


PROBABLE FIXANCIAL RESULTS OF NEW LINES OF RAILWAYS 
CONSTRUGTED IN INDIA. 


The best methods of construction and maintenance 
of railways in India is of such great importance, in 
view of the number of lines that still remain to 
be constructed, and the certainty that such lines will 
have to depend in the future for successful results in 
the economical manner in which they are constructed 
and maintained, that an account of these methods, 
based on experience gained in constructing tho older 
lines, will be of interest. 

India, at present including Burmah, with an ares 
of 1,584,000 square miles, and a population of 286 
millions, has 18,042 miles of railways as compared 
with 10,028 miles in the United Kingdom of Great 
Beitain and Iveland, with an area of 121,115 square 
miles, and a population of 87,740,284. In India this 
gives one milé of railway to 87 squarc miles and 
15,851 people a8 compared with 6°86 square miles and 
1,988 peoplein the United Kingdom. Thore is, there- 
fore, still an immense opening for the employment of 
English capital in the construction of railways in 
India. 

Until a vecent date, as explained in tho laat chapter, 
the Secretary of State for India, with a view to 
encourtge the construction of railways, gave 


21 


guarantee of a certain interest por annum on the 
capital outlay, payable out of the revenues of India. 
Under these circumstances the necessary capital was 
raised without difficulty, as those that found the 
capital knew the interest promised would be forth- 
coming, whatever might be the actual profits from 
working the railway. 

This practice has now been discontinued, and in 
the following pages it has been explained how railway 
construction can be carried on in India, and be 
financially successful, without such assistance from 
the government, provided the routes axe carefully 
selected, and the work economically carried out. 

So long as the government of India took no action 
to protect the currency it was unlikely that much 
capital would be invested in India in railway or 
ojher enterprises. Now that the Indian, mints are 
closed against the free coinage of silver, and a now 
law passed by the Viceroy of India in Council in 
June, 1898, which, it is hoped, will eventually kedp 
the Rupes at about 16* penco in value, if seems 
reasonable to suppose that the next few years will seo 
a much greater enterprise in the construction of xail- 
ways, 

Table V. gives the capital cost of some of 
the lines of railway constructed in India per 


* The last few months, since writing the above, the Rupco has at 
times been under 18 pence, It does not, however, scem likely to 
remain at this very low figure for long. ‘Uhe present time is, there- 
fore, particulaily favourable for undertaking tho construction of now 
railways in India. 





22 


mile. It will be seen from this how very difforent has 
been theix cost, and when il is remombered that on 
the first cost of a railway depends in a great measure 
its success as a financial undertaking, too much stress 
cannot be put upon the importance of economical 
construction. 

Although some of the earlier lines constructed in 
India earn as much as Rs. 500 to Rs. 600 per milo 
per week, this cannot be taken as a guide as to the 
probable earnings of future lines constructed, It 
must be remembered that the oarlier lines passed 
through the most important towns, and wore generally 
the trunk lines, and have now been in continual 
work, developing traffic for about thirty years. The 
new lines for the most park will have to pass through 
less important cities, and amongst a very poor popn- 
lation. Jable VI. gives the gross oamnings of 
some of the exiating railways in India constructed by 
private companies; it will be seen from this that the 
efrnings per mile per week on the newly constructed 
railways average Rs. 157, whereas thoge of the older 
lines are as high on the average as Rs, 494 per mile 
per week, 

Indian railway investmonts yield at the present 
market price 8°52 per cent. per annum on the average 
as shown in table VI., but due allowanco has to be 
mate by investors for the probabilities of several of 
the lines being bought up by the government afler a 
certain time, at the par value of the stock, or con- 
verted into an Annuity giving a legs amount of income 
as is the case with the East Indian, 
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Tt seems reasonable to suppose that with interest of 
84 per cent. per annum assured, and larger dividends 
probable as the traffic developes, that there would be 
no difficulty in any well supported joint stock company 
raising the necessary capital on these terms, 

Table VI. shows the average gross receipts on the 
newer lines constructed in India to date as Rs. 157 
por mile per week. It will be safer however to 
assume them on the first opening of a new line 
at not above Rs. 120—and judging by past restilis— 
there is every reason to suppose that many hundreds 
of miles of railway could be laid out and constructed 
in India where the gross receipts would be at least 
equal to this. 

Table V. gives the percentage of working exponses 
on some of the railways constructed in India by 
private companies, and in Ohapter X., Section L 
reasons are given for assuming them at 50 per cont. 
of the gross receipts, 

With not earnings of Rs. 60 per cent. per mile far 
week or Rag. 8,120 per annum, the capital cost of any 
newly projected railway should not exceed Rs, 89,149 
per mile in order to carn a minimum dividond to its 
shareholders of 84 pex cent, per annum, 

With a view of pointing out the details of all 
necessary expenditure in constructing an ordinary 
railway in India, the estimate shewn in Table VII. 
has been prepared. One item of expenditure must 
necessarily be omitted, that is, the cost of tho bridges 
and culverts, as this must vary, and cannot bé decided 
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until the necessary surveys have been made. This 
estimate supposes 2 railway projected of 800 miles 
of single line and 6ft. Gin. gauge. The bank for- 
mation ig not usually an important item of expendi- 
ture on railways in India, as the rate for this is low, 
the earth is generally dug from side tanks to 
form the bank, and that from cuttings thrown to 
“gpoil.” An ayernge length of bank ox depth of 
cutting of 8ft, has been assumed the top width of 
bank or cutting, being 18ft. and slopes 2 to 1, 

The permanent way material estimated for is des- 
oribed in “chapter IX. on construction,” and an 
allowance has been made for conveying if from port 
of arrival in India, a distance of 750 miles by 
railway. 

A first olass or changing station is supposed at the 
termini, ang at two intermediate points, or altogether 
four changing stations. Other stations are estimated 
for at intervals of 8} miles apart. / 

‘There aro therefore 87 stations on the 800 miles of 
railway, 15 of them have been estimated as 
second class ‘stations, with sidings for passing 
trains and accommodation for passengers, and at 
six of the 15, the necessary arrangements for watering 
engines havo been allowed, as woll as goods wharfs 
and sheds. The remaining 18 stations are flag 
stations, ag described in “chapter IX.” The allow- 
ance for rolling stock is only sufficient to meet the 
probable traffic during the first few years after open- 
ing for public traffic. (See Chapter X.) 
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The estimate assumes an expenditure for interest 
on the capital raised, for the two years during con- 
struction and completion of tho railway. The Seoxo- 
tary of State for India has agreed to allow this, 
which will very much facilitate the raising of the 
necessary capital. 

The total cost works out Rs, 20,048,782 for tho 
800 miles of railway, and leaves a balance in hand 
of Rs. 5,798,818 for bridges and culverts, or Rs, 19,829 
per mile. For railways passing generally over easy 
ground, and where the waterway necessary on many 
miles of the line will be met by tho construction of 
a few small culverts, as is’ often tho case on existing 
lines, the sum available for larger bridges that would 
be sure to bo necessary at some part of tho line, 
would be sufficient. Where this isnot tho case, tho 

2survey may, however, show some other manner in 

which a saving on the estimate could be effected. 
If the proposed railway is of such a promising 
character as to permit the raising of the necessary 
capital without payment of interest during con- 
struction, the amount available for bridges would 
be increased to Rs, 7,670,800, or Rs. 26,569 por 
mile, 

In some cases reliable information might show 
that the gross receipts would oxceed Ry. 120 per 
mile per woek, and this would compensate in some 
measure for any excess expenditure, or perhaps owing 
to the vicinity of conl minos or olher reason, the 
working expenses would be loss than 60*per cont, 
of the grogs receipts. 
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This estimate is based on what would be really 
necessary expenditure on any ordinary broad gauge 
railway in the plains of India. It will be observed 
that there are no allowances for the purchase of land, 
and other charges connected with the obtaining of 
the land, as usual in England, for reasons stated in 
chapter VIT. 

The thickly populated parts are natiwally the moat 
fertile, and these parts are generally also the most 
even ground, and where few engineering difficulties 
are likely to be met with, and it is in such parts 
that railway construction will be generally undev- 
taken in the future, ad most likely to yield good 
returns to investors. The rivers must be treated as 
desoribed in Chapter V. and if deep foundations are 
necessary, the brick cylinders sunk as described in 
that chapter, and without the purchase of oxpensive , 
plant. All work should be done by petty contract, 
and no daily labourers allowed except where the men 
can*be watched by a responsible Huropean Inspector. 
—(for rates seo tables II. IV), 

All girders and other steel and iron work should be 
proowred in India if possible, and manufactured under, 
the close supervision of a responsible officor of the com- 
pany. Theyshould be constructed to carefully prepared 
specifications, and tested whon possible, before deliver y 

ig taken. It much simplifies and cheapens the con - 
struction of girders to have as few different patterns 
as possible, and in building the necessary culverts 
and bridges, this point should be borne in mind. 


CHAPTER TI. 
MHD GAUGH OF A RAILWAY AND ITS BELBOTION. 


It is a great pity that the gauge adopted for 
Indian railways in tho first instance was not df. 84in. 
or the same as in England, there can bo no doubt 
that if this gauge is sufficient for English trafic, 
any wider gauge is unnecessary for India. 

Ifthis gauge had been followed in India, there would 
have been less inducement to depart from it and 
construct some railways on the métre gauge. At 
present the older lines have the 5ft. 6in. gauge, 
and the newer in some cases the métro gauge. 

Experience is, however, showing that whero the 
traffic is largely developing, the métre gauge lines are 
unable to deal with it, and tho question of eonvorting 
such lines to broad guage is being constantly discussed, 
and will, undoubtedly in some cases, havo to bo carried 
out. For hill railways, or lines going over rough 
country, where the traffic is sure to bo light, and par- 
ticularly where such lines will he only feoders to 
existing broad gauge lines, ii may in somo casos bo 
sufficient to construct such lines of the méalro, or even 
narrowor gauge. Thero may also bo other special 
reasons, such as existed in the case of the Bengal and 
North Western, for making the lines métro gauge. In 
this case entirely new country was being oponod out 
on the left bank of the Ganges; there word no broad 
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gauge railways on that side of the river with which it 
would have through connection. The East Indian 
railway, over which the bulk of its traffic would have 
to go for Calcutta or export, was separated from it by 
a yviver more than a mile broad in the rainy season. 
The only way of connecting the two lines would have 
been by constructing very expensive bridges over the 
Ganges. There could, therefore, in this case hava 
been nothing gained by constructing the Bengal and 
North Western on the 5}ft. guage. In fact, instead of 
the line being the financial success it is at the present 
time, and only a few years after opening for traffic, 
there is every reason to suppose that if it had been 
constructed on the broad gauge, the line could have 
never yielded to the shareholders such a satisfactory 
return on their investment. In this cage there are no 
bridges over jhe Ganges for connecting with the Hast . 
Indian railway, but at Deegha and Mokameh Ghats, 
two points on the Ganges, ferry steamers are used for 
conveying the passengers across the river, and the 
Bengal and North Western goods waggons are con- 
veyed across on’ flats, and run up to the tvamship 
platforms of the Hast Indian railway, where tho con- 
tents ave taken out and transferred to the Hast Indian 
railway rolling stock. There is, therefore, in this case, 
the advantage of having comparatively portable roll- 
ing stock, for carrying across the river, and light 
permanent way material for quick taking up and re- 
laying near the Ghat stations. This last is necessary 
owing to the position of the deep channels varying 
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each rainy season, and consequently the landing places 
from the steamers and flats havo to be varied accord. 
ing to circumstances, Where, however, tho lines 
proposed to be constructed pass over easy ground, and 
through populous districts, and the traffic carried will 
paas over broad gauge lines, with which they will be 
connected, and where no special reason oxisis, such as 
existed in the case of the Bengal and North Westorn, 
it will ,be generally found best to adhere to tho 
5d{t. gauge. Hach case must, however, be well con- 
sidered and judged on its own merits. Bxperience 
seams to show, that although there is somo saving in 
the first cost of construction of a méire gauge line as 
compared to broad gauge, the working exponsos of the 
méire gauge lines are generally higher than thogo of 
a broad gauge line of similar grades and gross trafic, 


CHAPTER IV. 
THE SURVEY AND LOCATION OF NEW LINES, 


In the earlier days of railway construction in India, 
it was customary to send out the whole engineering 
staff required for the construction of a railway, before 
the centre line had been se out, or any plans pre- 
pared, or even the general direction of the line 
determined. This led to a most wasteful expenditure 
of money, as usually a much larger staff than could 
ho usefully employed was available, and when the 
survey was complete and the plans submitted, there 
was nothing further for the staff to do until sanction 
for construction of the lino was received, For months 
the staff dew large salaries with nothing to do, 
awaiting the decision of the Government of India, 
and the handing over of the land. In all cases a most 
careful survey and estimate of cost is necessary, and 
if the plans and estimates are not available at a 
moderate cost fribm the India office, or the anthori- 
ties in India, a small staff of engineers acquainted 
with the country must be sent out to obtain the 
requisite information. This staff should be sent out 
in September, if not available in India, one engineer 
being selected for about each 60 miles of ordinary 
yailway, to be staked out and estimated for. The 
whole of the out-door work would then he completed 
by the end of the cold weather, and the small staff 
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engaged conld then either prepare the plans and esti- 
mates in India, or return to England to do go. 

For a line of 800 miles in length, tho cost of the 
out-door work for a complete survey, including staking 
out cenfre-line in a permanent manner, and pegging 
out the side-widths, would be as given in Tablo VIL. 
To this would have to be added the cost of passagos Lo 
India and back, if the staff were engaged in England; 
but in most cases the superintending engineer would 
have no difficulty in obtaining the requisite number 
of men in India, and they would. probably be more 
efficient for survey work in India than men sent out 
from England. 

The office work in India would occupy about four 

‘months. Prepaving tho necessary plans and estimates, 
would add approximately Ra, 25,286 to the cost of the 
out-door work, see Table IX. 

This would make the total cost Rs. 90,248, ox 
about Rs. 800 per mile of railway sot out, with plans 
and estimates prepared in a complete form. If the 
whole of the engineers were sent from England, the 
saving in the salaries to be paid at tlte English soalo, 
whilst preparing plan and estimates in England, 
would about pay the passage out and home of the five 
engineers, as there would in this cage be no necessity, 
for the engineers to remain in India to proparo the , 
plans. 

The estimates in Tables VIII. and IX. might be 
much reduced, if only a trial survey were necessary, 
but it is assumed in the foregoing, that the actual con-. 
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struction of the railway had been determined, and 
the permanont setting out of the line with estimates 
in detail were required, 

The engineers, whilst engaged in setting out the 
line, must be careful to obtain all information that 
may be required to prepare complete plans and 
estimates, they must take note what depth of 
foundation will be necessary for bridges, and in most 
cases trial pits dug at the sites will give them the 
necessary information. For important rivers small 
trial brick cylinder wells may be necessary, and 
these should be sunk by native petty contractors; 
boring-tackle will only be required in very exceptional 
cases, 

The engineers should also examine all stone 
quarries in the vicinity of the projected railways, so 
as to be able,to form an idea what stone will be suit. 
able for masonry work or ballast, They should also” 
ascertain the most convenient sites for brickfields, and 
by experiment decide upon the best lime that might 
be manufactured from limestone in the vicinity. 

To obtain correct information regarding the 
waterway necessary for each bridge the railway will 
have to cross, is a matter of the highest importance. 
On some of the older lines in India much money has 
been wasted in reconstructing new bridges where the 
first have beqn caxvied away owing to the waterway 
not haying been sufficient, or the foundations suffici- 
ently deep. Carefully prepared maps have now been 
issued by the Government of India, at scales of one 
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inch and four inches to a mile, which will be of great 
assistance to the engineers in calculating the aro 
drained. Levels should, however, also be taken up 
and down stream at each important crossing, so that 
the fall per mile can be ascertained, and the velocity 
and discharge caleulated. The highest known flood 
levels must algo be recorded in all casos, and this 
should be ascertained from the villagers, and checkod 
by actual observations in the rainy season. 

It is very important that in locating the line, the 
easiest grades possible should be obiained. It 
must be remembered that the usual charges for both 
passengers and goods are very much lower than in 
England, and that to work the traffic economically, as 
heavy a load as possible should be carried, and that 
the heaviest load to be carried by each train will 
depend upon the ruling, or steepest grade, and the 
full load of the train will have to be arranged accord- 
ingly. The curves should be set out os fat as 
possible, curves of two miles radius will” often be 
found possible, and nothing less than a quarter mile 
radius should be given if it ean be avoided. Much 
attention should also be given to taking the lino as 
close to villages of importance as possible, most of 
the roads in India, where future lines of railway axo 
likely to be constructed, are of the worst description, 
and very often simply cattle tracks. If the goods to 
be taken to a station have to traverse a long distanco, 
i will be often cheaper to take them to thoir destina- 
tion by bullock cart or bullocks, in place of making 
use of the railway. ¢ 


CHAPTER V. 


RIVERS IN INDIA, TALIR PROULIARITIES, AND THR BEST 
AND CHEAPEST METHOD OF OONSTRUCTING DEP FOUN- 
DATIONS FOR BRIDGES. 


‘The rivers in the plains of India have generally 
little water in them during the dry season, and this 
much facilitates the construction of bridges, and 
makes, a8 a tule, expensive plant not necessary. In 
the rains on the contrary, as they often have no 
defined banks, they spread over a large area of 
ground, and are also apt sometimes to forsake 
in part the channel of previous years, and take to an 
entirely new, or perhaps an old bed of the river. 
In selecting the crossing for a railway it is tharefoxs 
important to get both banks well defined, or, if this is 
not possible, one bank well defined. When this can- 
mot be done, training works may be necessary on the 
up side of the bridge, so as to keep the river from 
wandering out of its course, and endangering the rail- 
way bank after tho bridge has been constructed. In 
selecting the crossing, the bed of the river must be 
examined, and if possible rock foundations obtained 
for the piers. Whero this is not possible it may 
happen, owing to the sandy nature of the strata, that 
to secure a safe foundation, a depth of 100ft. has to be 
excavated, and in parts of Upper India 80ft. to 50ft. 
aro very common depths to which it is considered 
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atdvisable to take the foundations, even in small rivers. 
The usual plan is to build the piers and abutments on 
civcular cylinders of brickwork of sufficient diamoter, 
Tron or wooden curbs (see fig. 1) ave used tosupporl the 
prick wells, to which they are fixed by strong bolts. 
The curb is placed in the bed of the river, accurately 
in position, and brickwork is built on the curb for a 
sufficient height, and the curb and brick well is then 
sunk below the river bed by excavating inside the well. 
When the top of the brickwork has beon taken down 
to the river bed, ox water level, another length of 
brickwork is built, and the well again sunk in the 
same manner. The alternate building and sinking of 
the well is continued until the well is sunk to a firm 
bed, or below all danger of scour. 


Fie ft 
SECTION OF BRICK WELE. 
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It will be noticed by referring to fig. 1 that the 
diameter of the outside of the well is made slightly 
less than the diameter of the curb; this is done to 
facilitate the sinking of the well. Tho brick well occa- 
sionally hangs and xefuses to follow the excavation 
made for it, owing to the side pressure of the oarth 
against the brickwork. By constructing tho curb a 
little larger than the well, the earth pressure is some- 
what lessened and the sinking of the well made less 
difficult, Heavy loads of rails are usually found 
necessary to weight the wells. 

The excavation inside the well is usually carried on 
bydvedgers or divers and sometimes the country jhamis 
used (gee fig. 2). This last is very effective for small 
depths. The jham is either driven into the soil by a 
long pole from the top of the well or native divers go 
down and force itin with the hands. It is then pulled 
up by @ windlass and the stuff brought up cleared 
away. When some hard substance is met with it 
must be cub away by a diver, in helmet and 


dress, 
Seare #=/ Foor 


CoUNTRY JHAM 


FIG, 2. 
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Emptying the well of water partially is also found 
sometimes very effective. This is done with leather 
bags and manual labor. The pressure of water out- 
side the well being greater than inside, owing to tho 
water inside having been partly removed, the wator 
rushes in under the curb and carries away any im- 
pediments thet may have provented the well sinking. 
These methods of well sinking to obtain good founda- 
tions af great depths, although they may appear 
rather primitive and behind the age, are still the bost 
for India, as good natives who thoroughly understand 
this system, can be easily obtained, and the plan is 
very economical as native labour is cheap and expen- 
sive plant is usually rendered thereby unnecessary. 
Great cave is of course necessary that the brick cylin- 
ders are kepi quite plumb whilst sinking, as any 
departure from the plumb very much inereases the 
difficulty in sinking, but with good European super- 
vision and trained native workmen no difficulty on 
this head need be anticipated. 


CHAPTER VI. 


THN SULNOTION OF A TRAINDD AND CAPABLE STAFF oF 
BNGINDURS, 

It is absolutely necessary for any joint stock com- 
pany propared to undertake tho survey or construction 
of railways in India, to seq that ita ongineering staff 
axe only composed of men acquainted with the 
country, and who can be relied on to executo sound 
work cheaply. The principlo of railway construction 
is very different to what itisin England. In England 
most of the railway work is carried out by skilled 
contractors, who are themsolves mon of considerable 
experience in railway construction and who often have 
their own engineers to suporvise the work. If the 
engineer requires bricks, limo, iron, wood, or any othey 
material, large firma exist who can supply quickly 
all ho requires. Through the system of calling for 
tgndeis for any particular work to be done, the engi- 
neer is al onco able to docide regarding rates to be 
paid, and his knowledge of various mon that submit 
the tenders, will tell him at onco the particular man 
who can be best entrusted to exocuto a particular 
work to hig satisfaction, In India as a rulo tho engi- 
neer will have no skilled or trustworthy contractor to 
carry out the work, Ie will himsolf have to arrange 
with native potty contractors for all the work required 
to be done, He will have to enter in tho minutest 
detail of the work with ignorant mon who have often 
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never carried out work of a similar kind previously. 
The engineer will have to settle what rates are to be 
paid with often unprincipled natives, who have no 
scruples in asking two or three times tho proper rates 
if they see any prospect of getting them. Tle will 
have to be most careful rogarding all moarsurementas 
of work submitted to him for payment, and place little 
trust in cortificates signed by the apparently most 
trustworthy native inspectors. It is almost invariably 
found on all large construction works in India that 
there is more or less false measurements submitted to 
the engineer by these men, who receive some kind of 
encouragement or reward from the native contractors 
for doing so. The best natives he may select for 
doing the work will require the most constant supor- 
vision of the engineer, or tho work will be badly 
eoxecuted. Bad lime will be used unlesg it is manu- 
factured under his close supervision. Bad bricks will 
be put in the work unloss the bricks to be used aro 
selected by him, and any inferior removed off the 
ground before the work is stmted. Littlo or no reli- 
ance can be placed on the promisds or statomonts 
made by the native contractor, and oven if the ongi- 
neer leaves a native in his own employ to seo that his 
orders are carried out, it will bo generally found 
that still unsatisfactory work is done unloss he is 
constantly on the spot to supervise the work in every 
detail. 

It is, therefore, most essential that each engineer 
ongaged on railway construction in India should not 
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only be a scientific but also a thoroughly practical 
man, able and willing to go into the minutest details 
of construction. He should be acquainted with tHe 
language and have done gimilay work before. He 
must be a good administrator, aa the engineer will 
have a large number of European, Hast Indian and 
native employés under him, and if through want of 
tact disputes and changes are frequent, economical 
construction will be an impossibility. Tho engineer 
should be thoroughly acquainted with the manufac- 
ture of bricks, lime, tiles, etc. All he requires will 
probably have to be manufactured under his own 
supervision. He should be acquainted with the differ- 
ent classes of Indian timber, so that he can select the 
best available for any particular work. A great deal 
of the small ironwork he will require will have to be 
manufactured by his native workmen under careful, 
directions given by himself. What he is able to pur- 
chase will generally be timber in the log, bar or plate 
iren, and from these he will have to manufacture what 
he requires fox wood or iron work. 

The same crite as is required from the ongineer 
on the work, will also be required in his office. It is 
usual to fix a schedule of rates which is to be paid for 
all work executed. He must seo that these rates are 
not departed from without special reason. The native 
contractor is often unable to write even his name; 
the engineor must therefore himself witness all pay- 
ments made to contractors. It is only by doing this 
that he can be perfectly certain the payments have 
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been made, as the statements made by the natives by 
whom he is surrounded are seldom reliable, Large 
European contractors are sometimes available to 
carry out work, but their rates are generally much 
higher than it would be necessary to pay to a petty 
native contractor, and they should not be employed 
except for special reasons, as although it facilitates 
the engineer’s work, it makes economical construc- 
tion more difficult. 


OHAPTER VIL. | 
GOVORNMUNT ASSISTANOM AND OBVAINING THE LAND 
NHOWSSARY FOR CONSTRUCTION OF A RAILAVAY, 

All railways in India as in other countries have to 
be approved by the government before they can be 
constructed. Even permission to make the necessary 
surveys must be recorded in the Government of India 
Gazette before the surveys are undertaken. It would 
much facilitate Wuglish enterprise in Indian railways 
if there was some central authority in India, who 
could be dixectly communicated with as regards rail- 
way consiruction. India is a country of such large 
avea, and has go many different local governments 
of different views that some central authority is 
required, through whom capitalists in England could 
communicate and submit inquiries, This authority 
should be publicly advertised and made known as the 
cgntral authority to deal with the construction of all 
lines of railway. This Board of Control should have 
full power subjéct to the Viceroy’s approval of making 
what terms they think best with those desirous and 
able fo undertake railway construction. The same 
authority should also deal with the handing over of 
the land for railway construction. Now there is often 
much delay in handing over the land and putting the 
necessary machinery in motion. The correspondence 
has to pass through so many offices, and if there is 
delay in one office much time is lost, and it often 
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follows that the best time for construction has,passad 
before the land is handod over. Liitilo oan be done 
in India by word of mouth regarding this and similar 
matters; the dotails of what is required has to be 
written out and passes through a serios of offices, 
many of which are held by natives of India. 'Thoso 
men ate naturally dilatory, and questions xeforred to 
them regarding the land are pigoon-holed until it 
suits their convenience to go into the matter and 
reply to them. In the meantime the company 
prepared to construct the railway will probably have 
already raised some part of tho capital necessary. 
Interest charges as well as other fixed charges ave 
being incurred, and consequently such delay in deal- 
ing with the land question adds to the coat of 
construction. 

It is sometimes thought in India apd oven in 
England that the Government of India is not par- 
tioularly anxious to encourago private enterprise. That 
it has its own staff of engineera and others, and that 
these men have to be kept employed, and that 
therefore, it is more anxious to soe lines constructed 
as stato railways than as private undertakings, Tho 
chairman of the Rohilkund and Kumaon railway 
seems to be of this opinion as he tells his sharcholdorg 
in December last, quoting his own words “ Well to 
make a railway extension in India requires the 
sanction of the Government of India, and the Seore- 
tary of State. Both of theso authoritios havo on 
paper expressed their great desive that works should 


44 


be carried out by private enterprise; but experience 
now extending over ten or twelve years shows us that 
these are mere words, and that there is no real desire 
on the part of the Government of India to carry out 
any work. What they desire if they can accomplish 
it is to get your cash and expend it themselves on 
lines which they can control.” General Strachey, 
the chairman of the Hast Indian railway has also 
frequently referred at recent mectings of the “ deferred 
annuitants* at the difiiculty of obtaining funds from 
the government to construct extensions which were 
required to fully develop that undertaking, and which 
funds were really available from the large surplus 
earnings of that railway, but which the government 
diverted to other purposes. The chairman of the 
Delhi Umballa Kalka-railway at a meeting of share- 
holders in December, 1898, also complains of difficul-e 
ties put in their way by the Government of India, 
quoting his own words he says, “In January last 
ofthis year we addxessed the Secretary of State fully 
with regard to tho failure of the States railway 
administration in India, to give effect to the under- 
standing that traffic was to be carried over this line 
at equal miloage rates with those charged on the 
North Western railway, and we have been in com- 
munication with him since. We have not had any 
final or formal reply to those communications, and 
although I cannot anticipate what angwer we will get 
from him, I may say that I have not lost hope, that 
faith—I do not use the term offensively—will be kept 
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with ug, that the spirit of our prospectus will bo 
carried out, and that, if not justice, at least genorous 
treatment will be accorded to us in this matior. It 
has been very disappointing to us to see trafic that 
ought to have gone legitimately over our lino divorted 
to the state line, which runs a longor distance, and 
passengers to a certain extent coerced into going ovor 
that line instead of ours. I can only say that if the 
settlement is not satisfactory to us, ib will be our duty 
to put the whole matter before our legal advisers, and 
if necessary we will call you together again to consult 
you as to the action we should take.” At a recent 
meeting of the shareholders of the Assam Bengal 
railway, the chairman makes a complaint regarding 
the delay in handing over the land for this railway in 
these words. ‘Another circumstance fo which if 
vas necessary to allude was the continued delay on 
‘the part of the government handing over the land. 
According to the latest advice, there was still upwards 
of 95 miles to be made over to the company in tho 
southern section alone, where it was of the greatest 
importance to push on aa fast as possible. From the 
first the board had done its utmost to urge upon tho 
government the necessity of promptitude in that 
respect, and it felt that more might have been dona 
to expedite matters.” 

Capitalists in England are not likoly to take up 
energetically the construction of railways in India, as 
long as the Government of India act in this mannor, 
and the sooner a Board of Control is established for 
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initiating railway, and even tramway construction in 
India the better it will be for all interested in the 
extension of railways in that country. The same 
authority should also collect information regarding 
the existing traffic over cart roads between towns and 
villages, and publish the same with any remarks the 
Board of Control may think necessary. The approxi- 
mate mileage should be given as well as the quantity 
and description of the principal commodities passing 
along roads in either direction. The approximate 
number of pedestrians using the road might also be 
given—so that the daily number likely to use the 
railway if constructed might be known. Such infor- 
mation should be at the disposal of all interested in 
railway construction in India. English capitalists 
and others desirous of taking in hand the construction 
of railways in India, would then have some reliable , 
information as to the financial prospects of any 
particular project, in which they may be interested. 

#or all railways constiucted in India to date, the 
land has been given free of cost to the railway 
company, and in any projected line which meets with 
the approval of the Indian Government, the land will 
most probably be handed over to the company in the 
fame manner. 

This item, which in England forms such a heavy 
charge on the first cost of a railway, need not there- 
fore as a rule, be considered in forming estimates of 
cost for railways in India, and at once explains why 
the mileage cost of a railway in India should be very 
different to a similar line in England. 


CHAPTER VIII. 
THE MANAGEMENT OF THE NATIVOS oF INDIA. 
a 


The proper management of the natives which the 
engineer occupied in the construction of a railway will 
have more or less under hig contol, forms by no 
means an unimportant factor in the economical con- 
struction ofan Indian railway. This refers particularly 
to the most uncivilized parts of India, and where in 
the future railways are most likely to be constructed. 
The native of India employed as a petty contractor 
will be found by the engineer of the greatest use and 
assistance to him. But it depends a great deal upon 
the manner he is treated by the engineer as to the 
axtent to which the employment of this native 
facilitates his work. These men ave almost invari- 
ably civil and anxious to please the engineer; they 
are however, as a rule, perfectly uneducated and 
unscrupulous in their methods of carrying out work 
entrusted to them. The statements made by them 
ave unreliable, and therefore tha less conver- 
sation that is held with these mon the botter. It 
can only cause annoyance for the engineer to expect 
a certain work performed in a certain manner, and in 
a certain time, and afterwards to find that none of 
the promises made have been carried out in the 
faintest degree, in fact at the time the promises wore 
made, most probably the native never had the 
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slightest intention of performing them. The engineer 
should give his directions carefully, and in as few 
words as possible to the native contractor in the 
native language, and as near as possible in the native 
manner of addressing a subordinate. He should 
be careful to fix the rate before-hand, or if as will be 
probably the case he hag arranged a fixed schedule of 
yates for all work, he should simply inform the native 
contractor that he will be paid in accordance with 
this schedule. Bargaining or discussing the rates to 
be paid should be avoided aa much as possible. The 
native is always only too anxious to do so if he is 
allowed, as armongst themselves the matter of a few 
pice one way or the other forms sometimes an argu- 
ment of considerable duration. It would be however, 
impossible for the engineer to get through his duties 
if he were, to waste his time in discussing yates fox 
each small job he wished carried out. The engineer 
having let out the work, he must seo by constant 
daily supervision that the work is being done as it 
should be. Bad work should be pulled down in his 
presence and without discussion, badly moulded bricks 
should be walked over and destroyed, badly thrown 
up earthwork should be levelled or thrown back into 
the sido-tanks, If the work is not progressing as fast 
ag it should, it should be measured up and another 
contractor employed to complete it. If the engineer 
whilst going his rounds adopts this practice the native 
contractors will soon learn, that it is best and cheapest 
in the end to do the work as the engineer requires it, 
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and not endeavour to do bad work during the absence 
of the enginecr. As a rule petty contractors can ba 
obtained in any numbers, and if one does his work 
badly another can be found to complete the work. 
They are generally forthcoming to undertake any job 
the engineer may wish executed, and are often only 
too anxious to carry out his behests for fear of 
another getting the job before him. Tho engineer if 
he trents his men fairly, and sees that they are paid 
regularly will have no difficulty in getting what labour 
he requires to execute his work cheaply, expeditiously 
and well. 


CHAPTER IX. 
CONSTRUGTION. 


1. Harthwork, the cheapest way to throw up the ratl- 
way bank.—The earthwork, which in India is thrown 
up by large numbers of men, women, and children, 
each carrying a basket full of earth on their hends, 
is usually done in a most careless manner. ‘This 
work is generally done in’ the dry season, when the 
earth is very hard, and the side tanks free from flood- 
water. It is thrown up irregularly in large clods or 
lumps without any attempt at breaking them up or 
yamming the earth. It consequently follows that 
for many years after a line is opencd for traffic the 
banks still continue to settle, causing an enormous 
waste of ballast, and much adds to the cost of railway 
construction. 

This system of throwing up railway banks is also 
extremely dangerous, and many serious railway 
accidents have occurred owing to the sudden settling 
of the banks during the rainy season, shortly after 
opening a railway fox public traffic, The onginesr 
should insist that all earth thrown up to form a rail- 
way bank is laid in level layers, not exceeding lft. in 
thickness, and the lumps thoroughly,broken up before 
another layer of earth is put on the top of the first. The 
cost of earthwork in India is sometimes as low as 
Ra.1-8 per 1000 cubic feet, and is seldom more than 
Ted. 
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It would be better to pay for this liberally, and 
assure the banks being properly executed. But no extra 
payment will insure this unless the engineer is con- 
stantly on the alert, and sees that his orders are being 
earried out, 

2. Masonry work and the manufacture of bricks and 
lime.—Good building stone is available in many parts 
of India, and where this is the case good bridge-work 
can be executed for Rs.80 to Rs40 per 100 oubic 
feat, and small rubble masonry for stations and 
similar buildings at Rs.20 per 100 cubic feet, 
Where building stone is not available good brick clay 
can always be found at no great distance from the 
projected railway. First-class brickwork can bo 
executed for Rs.25 to Rs80 per 100 cubic feet, 
Good bricks can generally be manufactured at Rs.10 
per 1000 bricks. The moulding of the bricks is 

“generally done by hand, costing about Ra.1-4 por 1,000 
bricks. Wood, coal, or Kundee (cow's dung) is always 
to be purchaged for burning the bricks, and the 
description of the kiln to be used must be determina 
by thé kind of fuel available. For economical con- 
struction it is important that a large supply of bricks 
are ready immediately they are required. 

Ti often happens that much delay in the construction 
of bridges and culverts ig incurred owing to bricks 
not being available as soon as they are wanted. I 
would be a good plan for » company, immediately tho 
location and construction of a line is determined, and 
before sending out its staff of engineers, or engaging 
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them in India, to arrange with some responsible firm 
in India for the manufacture of a sufficient number 
of bricks, so as to insure no delay in the exocution of 
the work when the staff are engagod. It must bo 
remembered that the fixed charges whon work is 
actually in full swing are very heavy, and it is most 
important therefore that theso charges, which includes 
engineers, inspectors, and a large number of natives 
salaries, should be continued for as short a timo as 
possible, The description of mortar to be used must 
depend upon the limestone available in the vicinity of 
the projected railway. In most parts good lime can 
be manufactured, costing from Rs. 10 to Rs. 15 per 
100 cubic fect. Where gravel is not available for 
mixing with the lime soorkee (pounded brick) must be 
used, and this can genorally be made for Rs. 10 per 
100 cubic fect. The proportion of lime or soorkeo 
to be used must be carefully determined by experiment. 
The mortar should not be used until thoroughly mixed 
up in a moitar-mill, driven by bullocks, or for large 
works by steam-power. The engineer must seo that 
his native contractors bond the work properly, and 
keep it moist until set. In a hot climate like India, 
and during the hot season, tho last is not so easy. 
Tis absolutely necessary, for the oxecution of sound 
work, that there should be a good supply of water 
available até all sites where masonry work has to bo 
executed. 

8. Second and third-class railway stations, and the 
requirements of native passengers.—Much money has 
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been wasted on some lines in India over the con- 
struction of railway stations. On many broad guage 
lines the platform for passengers have boon made 
Bf. to Bift. high where 1ft. or 14ft. would have beon 
sufficient. Station-houses and other accommodations 
have been buili much in excess of actual requiromenta, 
and in some cases elaborate stations laid out where 
subsequent experience has shown little traffic has come 
to thom. 

On all future lines constructed in India the expendi- 
ture on stations in the first instance should be kept at 
a minimum. It is always easy to add to the 
accommodation subsequently, if found necessary, At 
all small villages a flag-station will be found, in 
many cases sufficient, and the platforms should be 
simply of earth to level the rail, with a little ashes 
apread over them. A small hut of one oreiwo rooms 
will be sufficient for a porter to live in to exhibit a flag 
or light on the approach of a train, a station of this 
description would cost Rs. 500, and in many casos be 
sufficient for the traffic for many years after the open- 
ing of the line. No siding accommodation should be 
given until the absolute necessity for this has been 
proved, 

Where larger stations are necessary they should be 
built in the most inexpensive, but solid manner. It 
must be remembered that neatly all the passengers 
that travel are natives, whose home is a mud hut, 
with a rough leaky thatched roof and a mud floor; 
and that the rate they will be required to pay for 
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travelling on the railway will be only two to two and 
a-half pies per mile or about one-fifth to one-scventh 
of a penny. 

Fo. such low fares itis impossible to give accommo- 
dation such as exists generally at stations in England, 
where the lowest rate is one penny a milo, or five to 
seven times the charge made on Indian railways. 
Nor do the natives who will use the railway require 
such accommodation. The sites for railway stations 
might in many cases, as already stated, be fixed 
whore there is a nice large tree that will give shelter 
from the rays of the scorching sun, and a good well to 
supply drinking water to the tired and thirsty 
passenger waiting for his train. This is what the 
natives of India appreciate much more than a raised 
" platform and other facilities which it has been 
customary to give to thom. e 

The length of the platforms will depend upon the 
grades. If the grades are easy, and long trains 
possible, a platform 800fl. long will be necessary, for 
second-class stations ono passenger platform will 
suffice, A permanent building of two rooms and a 
verardah will give all the accommodation necessary for 
the station staff, One or two godowns (store-rooms) 
will however be necessary attached to the main 
building for oil and other stores. Good roofs should 
be constructed, the trusses or beams of old rails or T 
iron. Slates or tiles form the best covering, as any 
other kind of roof gives great trouble by leakages in 
the rainy season. The walls should be built of rubble 
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masonry or first-class bricks set in mortar, and sites 
selected as far as possible where there is little or no 
railway bank, so that the cost of ihe building, in 
material, can be kept at a minimum. The platform, 
should be well consolidated, and not covered with any 
kind of metal until this is the case. A good drinking 
well must be provided at allstations. A waiting shed 
attached to the station building is much appreciated 
by the native passengers, and this should be 
constructed of old rail supports and galvanized 
corrugated iron sheeting, No. 18 gauge for the roof and 
sides. This last should be open except for 
4ft, or ft. above the floor, and a brick on edge floor 
should be given. Latrines, if given, should bo made 
of iron supports and galvanized iron corrugated iron 
sheeting for roof and sides, they are, however, seldom 

etsed, and at most stations will not. be found 
necessary. 

4, The road high speed not necessary.—The pringi- 
pal expenditure on a railway in India is in connectign 
with the road. The description of permanent way 
material and ballast to be used is thovefore » matter 
requiring the greatest consideration. Owing to tho 
heavy floods at one time of the year, and the extrome 
heat and dryness at another, and also owing to the 
great difference in temperature which varies during 
the year from 82° to 150°, the satisfactory up keep of 
the road is by no means an easy matter. On the 
other hand, the low speed at which it is usually 
necessary to run the trains, makes lighter material 
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and fastonings necesaary than would be required on 
lines travelling with speed, customary ou some rail- 
ways in England. No trains, oxcept for special 
purposos, require to run moro than 20 miles an hour. 
The uative passengers, as long as they gol to their 
destination at this rato of speed, are perfectly satisfied, 
time is of little object to them. The timing of trains 
is as woll advertised in India us in England; still it 
is quite a common thing to soo the native passengers 
arriving hours, and even sometimes a day or night 
before a train is timed to leave. For a Sf, Gin. gauge 
railway, steol rails, 70 to 75 Ibs. por yard, will be 
heavy enough for the light traffic to be expected for 
many years on the most promising now lines, The 
rails should be double headod, so as to allow of being 
tuned end for end, and on their beds as the different 
faces wear gut. Cast iron Denham Olphert plates of, 
the heavier patterns whore the rails are suspended on 
the jaws, and consequently receive no damage on 
their faces trom bedding on cast-iron chairs, make 
excellent sleepers, The fish-plates should be long 
and deep, and ‘kept in placa by four bolts; tho top 
edge of the fish-plate should be such as to fit well in- 
to the shoulder of tho rail, and givo support. Good 
hard stone ballast should be usod, if possible; broken 
to pass through a 24in. ring. No attempt should be 
made to lay the road, until at least one rainy season 
has passed, and the banks have become fairly consoli- 
dated. The ballasting of the road should be done 
partially as the linking-in of rails proceeda; to run 
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the trains over the road without any ballast, especially 
on new banks, is most destructive to the material, 
and should not be done if it can be possibly avoided. 
Much cave should bo used in linking-in the raila, the 
joints kept square with cach other; the sleepers 
properly distanoed, and the spaces for expansion and 
contraction of the rails carefully left. Not more 
ballast than sufficient to pack the sleepers should be 
put on to the banks in the first instance, and until the 
banks have fairly consolidated. The bottom of 
the Denham Olphert sleopers should have at least 
din. of ballast under them, the remaining ballast 
required to completely ballast the road, should be kept 
in stacks on the bank cesses until required for use. 
The permanent way should be laid on tho telescopic 
principle, A yough cart-road is generally made along 
$he space between toe of bank slopes, and the side- 
tanks, along which bullock-carts can go to deliver 
material required for construction. In some cases it 
may be possible to lead the permanent way material 
out by bullock-cart from the point where the material 
is stored ; if this is nob possible, it must be led out by 
material train, and linking-in procecded with as the 
matorial is delivered. Ballast should be as much as 
possible arranged for immediately construction com- 
menees, and led out by bullock-cart or donkey along 
the cart road and stacked, to be ready for use when 
required. This way of delivering ballast being cheaper 
than leading it long distances by trains as soon as the 
rails are laid. Wood sleepers should not be used 
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except for special puxposes. Although their first cost is 
less than ixon, the life of the best (Al) is not offen 
above 10 years; whereas the iron plates laid in good 
ballast should last, at least, four times as long It 
is hoped that before long C.1. plate sleepers will be 
obtainable in India in sufficient quantities without 
having to import them from England. They are now 
manufactured in large quantities in the Hast Indian 
locomotive shops at Jumalpore, for the use of that 
railway, and they ave also made at the Burrakar 
ironworks. 

5. The cheapest fencing in the end.—The cheapest 
fencing for Indian railways is stone or iron posts, with 
galvanized iron or steol wire. Stone posts, where 
procurable, are generally the cheapest, and should be 
used. Where not available, wrought iron or steel 
posts with cast iron bases, ave the best. The fencing, 
should be fixed on the boundary of the land taken up 
go as to define for all time the land belonging to the 
pndertaking. A mud bound fencing often used on 
railways in India, should not be constructed, as every 
rainy season if requires extensive repairs, and is in 
other ways unsatisfactory. It will be found in the 
end best to construct a wire fence, costing about 
Rs. 1000 por mile, against Rs. 800, the cost of a mile 
of mud fence. 

8. Plant. Great expense in plant not to be incurred. 
—As arule, the purchase of expensive plant should 
be avoided, Except in a case of very heavy and special 
work, costly plant in India is unnecessary. Excellent 
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men can be had at four or fivo annas a day, enpable 
with ordinary ropes and blocks, to drag and lift the 
heaviest pieces of metal likely to be requixed into 
position, The mortar required, except for very large 
works, should be ground on site by bullocks. Soorkce 
if used, should be pounded by native labour. 

7. Workshops—small shops only necessary at the 
commencement.—A large expenditure on workshops 
should not be incurred by any newly constructed 
railway. Some machinery and tools will of courso be 
necessary for the repairs of rolling stock ; but with 
the few locomotives that will probably be required to 
work the light traffic of the first fow years, great care 
should be taken to keep this expenditure at a mini- 
mum. All repairs that can be done well without 
machinery should be done by native labour; excellent 
tilled labour can usually be had at very cheap rates, 
good rivetters and fitters at Rs. 15 to Rs, 20 a month, 
carpenters at Rs.15, blacksmiths at Re.12; many of 
these men with careful European supervision can tury 
out excellent work with the cheapest of tools. 

8. Changing stations—their selection and position.— 
Much consideration should be given as to the best 
position for the changing stations. In fixing these, 
the distances apart should, unless special reasons 
exist, be about equal; it is, however, also equally im- 
portant to fix them at healthy sites, as’ many of the 
staff, both European and native, will require fo live 
there, and considerable expenditure will have to be 
ineurred to provide the necessary staff quarters, which 
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would have to be abandoned, and consequently become 
useloss if it were subsequently found for some reason 
that the position was not suitable for a changing 
station. There should be a good supply of water 
available both for the engines and drinking purposes. 
The sanitary arrangements should be of the best, and 
the facilities for draining of all neighbouring low 
ground, and tanks should be considered. Malaria is 
a very prevalent ilmess in most parts of India, espe- 
cially amongst the natives, and it often arises from 
the houses occupied by the staff being badly situated, 
or the floors not being sufficiently raised. The engine 
shed should be built to accommodate the usual 
number of engines likely to be at a changing station 
atone time. They should be built of stone ox brick, 
with good roofs, and plenty of ventilation; the 
flooring should be of the hardest material available » 
the ashpits made with stone beds to take the chairs 
and rails, There must be a plentiful supply of water 
daid on in connection with the overhead tank. Over- 
head tanks of » larger capacity than those at the 
intermediate watering stations will be necessary, and 
a small stoam-pump and boiler will generally be best 
for filling them. 

9. Girders for bridges.—Except for very small cul- 
verts, it will be best not to construct arches. The 
native worlvhen are not particularly apt at this class 
of work, and the engincer cannot be always present to 
watch the progress of the work. ‘Jfor spans 1O0it, to 
60ft., plate girdors, with the road on the top, will be 
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found generally the cheapest and besb for India; no 
eross girders should be used, but the pairs of girders 
firmly braced together, and placed for a broad gauge 
line (S}ft.) about Sft. apart centre to centre. 

Thevoad should be supported on transverse sleepers 
of teak 9in. thick and placed 24ft. apart centre to 
contre, the sleepers fastened to the top flange of plate 
girder by bolis—no packing pieces should be used, but 
the camber of the girders and any other irregularity 
taken out by cutting what is necessary from the 
underpart of the sleeper where they rest on the flange 
of girders. For small openings the girders should 
where possible, be constructed with flooring plates, go 
that the ordinary road and ballast oan be continued 
over the bridge. All girdars up to 20ft, span should 
be designed, for a 54ft. gauge line, to take a moving 
load of two and a-half tons per lineal foot of bridge, 
for 80 and 60ft. spans two tons and for larger spans 
one and a-half tons will generally be sufficient for 
asingle line, The girders of small dimensions can 
now generally be obtained from firms in India, but® 
specially designed girders for large bridges must be 
ordered from England in time to be in India soon 
after the staff commences the work of construction.* 

10. Sidings—the cheapest method of constructing 
them.—Sidings should not be put in at stations, 
unless it is quite cortain they will be required for 
the traffic; they should be constructed in the moat 





,_* For calculations regarding girder see “ Pocket-book of calculations 
in stresses,” by the same author. 
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economical manner; only the damaged or crooked 
rails being used, a less number of sleepors per pair of 
rails, than used on the running road, will suffice, and 
any sleepers slightly damaged, should be kept back 
for this work. Only ashes should be used for ballast, 
and if not available, the sleepers can be packed tem- 
poravrily in earth. 

11. Goods sheds and wharfs—not to be constructed until 
they have been proved necessary.—Goods sheds and 
wharfs should not be built until the necessity for them 
has been proved. Only at large and important stations 
should they in the first instance be constructed. 
Where goods-sheds are found necessary, it will be 
cheapest to construct them of old rails, which are 
usually available in India from existing lines, and 
galvanised corrugated iron sheeting. The platforms 
should be gs short as possible, and placed as near the 
station building as circumstances will allow. 

12. Water supply, an important factor in the eco- 
nomical maintenance of a railway.—The supply of good 
“vater for the locomotives is of the greatest import- 
ance to assisteconomical working. As a rule, well 
water contains various impurities which act injuriously 
on the boilers. River or tank water should be used 
where possible, and the stations for the supply of 
water to engines fixed whore such supply can be ob- 
tainod in tho most economical manner. Good ground 
tanks where river water is not available, can generally 
be constructed at small cost, but careful calculation 
should first be made to prove that during the rainy 
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season these tanke will fill so as to keep up the 
necessary supply during the dry season. Levels 
should be taken to prove that the catchment aren 
with the smallest possible rainfall, will be sufficient 
to fill the ground tanks, if constructed. Overhead 
tanks should be constructed of cast or wrought iron, 
of the capacity required and supported on ald rails 
or magonry. If the bottom of tank is placed 18ft. 
above vail, this will be sufficient for all usual pur- 
poses. Two water columns are necessary at each 
watering station, one each end of the platform, so 
that passengers can alight whilst engines ave taking 
water, The water columns should be placed so that 
engines stand fairly over the ashpit whilst taking 
water, 

18, Staff’ quarters for the Huropean and native staff, 
«Before the construction of a railway, and whilst 
survey operations were in progress, it has been cus- 
tomary to build cheap bungalows for the European 
staff to live in during construction. This expense 
should be avoided unless the quarters built will be of 
some use after the construction of the tailway is com- 
pleted, and can be utilised for the accommodation of 
the permanent staff required for the maintenance and 
working of the line. Where this is not the case, tho 
staff occupied in construction should be placed under 
canvas. All construction work should be commenced 
in Ostober, so that by the succeeding rains which 
break in June all earthwork, minor culverts and 
bridges, station buildings and staff quarters required 
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for the permanent staff are noarly completed. This 
being the case the staff oceupied in construction can 
occupy some of the permanent quarters. 

The staff quarters necessary for the European staff 
should be builf in a substantial manner of rubble 
stone if available, otherwise of first-class bricks. Old 
yaila should be utilised for the roof supports, and 
good tiles should be manufactured in time to be ready 
for the roofs. Concrete with a covering of Portland 
cement make the best floors. 

The accommodation for the native employés should 
be built in the cheapest possible manner, bearing in 
mind, that their own homes generally consist of a 
mud hut with a mud floor, and a leaky thatched roof, 
At the same time good healthy accommodation must 
be supplied for the native staff, much illness amongst 
the native staff will cause great inconvenience in the, 
maintenance and working of an open line, and per- 
haps make a larger staff necessary than would other- 

Wise be the case, Theiy peculiarilies and prejudices 
must be considered, and the accommodation built 
must be made buitable to native requirements. Tor 
the native clerks somewhat betior accommodation 
should be given than for native menials, and for both 
moré spacious quarters should be given for the 
married than for the single men, Fig. 8 gives a 
plan of a building suitable for the better class of 
natives, such as stationmasters and telegraph clerks, 
and fig. 4 a plan of quarters suitable for menial, 
such as station porters, pointsmen, and others; the 
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and thew families, and the menilg’ quarters for 
twelve men (single) or six men married, the marned 
men being allowed two rooms, and the single one 
100m, 

Oaxe should be taken to put the floors well above 
the level of ground go as to keep thom dry, the walls 
may be 2nd class hicks laid in mud and lime 
plastered or pointed, windows with plain wooden 
shutters should be given to the clerks’ quarters, and 
for the momala no windows are nécossary, as if given 
they are fenerally blocked up by the occupants, 
Good ventilatorg should bo fixed on the roof, and 
the onclosure walls built of such height as to 
insure privacy For both quarters common country 
doorg strongly made with padlocks axe necessary, 
800d yoofs must be given as an inferior roof is a 
constant source of tiouble and oxpense in the rainy 
Season ; mud floors for the menials quarters will be 
best, and for the clerks’ quarters concrete floors with 

a layer of Portland cement. ITnving constructed 
Well-arranged quarters for the native staff, they should 
be inspected periodically by officers of the company, 
and the quarters not Occupied kept locked. Unless 
this ig done, there will be constant sickness amongst 
the staff, ag the native has lttlo knowledge of what 
conduces to hig health. ‘The filth instead of being 
carried to some distance will be deposited in heaps 
just outside hig enclosure wall, cows and goats will be 
brought ingide hig quarters at night, and the dung 
and Sweepings allowed to accumulate for days in 
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heaps inside his quartere, and then finally converted 
into fuel for cooking purposes. It is, therefore, 
important that some officer with full powers should 
be constantly on the alert, to prevent the native 
occupants keeping their quarters in an unhealthy 
condition. 

14, Turntables, weighbridges, traversors, and other 
station machinery; also signals—T'or 64ft. gauge 
railways, a 6Oft, turntable for engines should be 
fixed at each changing station, carriage turniables 
will only be necessary at the termini of a line unless 
some special reason exists, weighbridges for weighing 
the contents of goods wagons will be necessary at 
most large stations, traversors for quickly moving « 
vehicle fiom one line to another are sometimes useful 
and economical Two or three-throw hand-pumps 

«are the best for lifting the water from a well or ground 
tank at small stations where engines require to be 
supplied, and forcing it into the overhead tank. Water 
columns and the necessary piping must be fixed 
according to requirements. The points at all largo 
stations should be grouped and worked from several 
convenient sites where moveable pointsmen’s huts 
should be fixed. ‘The grouping of the points which 
enables one poinisman to work many different sets of 
points is a very economical arrangement, and should 
be introduced on new lines wherever possible, Intri- 
cate interlocking arrangements such as exist on 
English lines need not be considered on newly 
constructed lines for many years to come, or until 
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the traffic is such ag to make them necessary. For 
single lines working a main signal and two distant 
signals will be all that is necessary at most stations. 
These signals should be constructed entirely of iron 
except the arms, and cost from Rs. 200 to Rs. 800 
each according to the length necessary so as to be 
clenrly visible. The three signals should be worked 
from one position, cloge to the stationmaster’s office. 

16. Level crossings—their necessity and economical 
construction.—Overhead road bridges will, as a rule, 
nos be found necessary on railways in India, level 
crossings take their place, and are generally found 
necessary on the average of one to a mile of railway: 
Strong 8ft. iron gates or chains, will be generally 
found sufficient protection against carts and cattle. 
The cost of the gatekeeper’s hut should not be allowed 
to excead Rs. 250, and gates and approaches Re. 160.6 

In some cases where there is sufficient headway, it 
will be best to construct a 8ft. opening in the railway 
Pank, and thus avoid the necessity for a level crossing, 
and the expenso of a gatekeeper costing Rs. 60 per 
annum, ‘ 


CHAPTER X 
Mamtiwance AND WoRxIna. 


1. The working capenses and how to keep them down.— 
The next in importance to economical construction of 
a railway, is the economical maintenance and working 
of the same. Table V. gives the working expenses per 
cent. on the gross receipts of some of the Indian 
railways worked by private companies, and Table X. 
gives the probable working expenses per train mile in 
detail for each class of expenditure for a 5fi. Gin. gauge 
line with easy grades, such as is usual in India, and 
is likely to be constructed in the early future. 

The lowest possible traffic has been assumed in the 
above table as two mixed trains daily each way, or 28 
miles por week for each mile of railway. The lead of 
coal has been taken at 750 miles, and the cost of 
carriage at four pies per ton per mile; this being the 
rate at which Bengal coal can be carried. This works” 
out Rs, 18.10 per ton of coal. ‘Table XI. gives 
the prices paid by some of the railways at the present 
time in India per train milo for coal. 

The cost assumed is, therefore, much higher per 
train mile, than paid by railways at the present time 
in India. It is necessary, however, that this should be 
so, a8 future lines will probably have to carry their 
coal further than existing lines. The other details of 
expenditure in Table X., are higher than those of the 
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best lines in India. Refering again to Table V. it will 
be found that the average working expenses of the 10 
lines of railways, comes to 49°87 of the gross receipts, 
and this is the result, although on seven of the 1ail- 
ways enumerated in Table V. the Government of India 
guarantee interest of 84 to 6 por cent. per annum 
under all circumstances on the capital outlay, It is 
reasonable to suppose that railways constructed 
entirely by private enterprise, and depending entirely 
upon the way they are worked as 10 the financial results 
to the shareholders, will be worked more economically, 
and show a lower rate of working expenses as com- 
pared to gross receipts. 

On the only three important railways constructed 
in India to date, upon which the management have to 
rely entirely on their own recourses as to financial 
results, vin, the Bengal and North-Western, Delhi. « 
Umballa and Kalke, and Taxkessuy lines, the 
average working expenses equal 45°18 per cent. of 
the gross receipts. In Table X. the working expenses 
amount to 47:84 of the gross receipts. The older 
lines, Hast Indfan, Groat Indian Peninsula, Bombay, 
Baroda and O.1., and Madras, aro worked on the 
average of 44°88 per cent. of their gross receipts, 
From whatever point of view this important question 
as therefore considered, it seems safe to assume 50 
per cent, of the gross receipts as a figure on which 
to bage the cost of working future lines in India with 
economical management, and without any special 
difficulty in their working, 
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The item of expenditure entered in Table X. under 
“ general charges,” includes chief administrators, 
auditors, medical, police and telegraph ostablish- 
ments, and offices, as well as directors’ fees, and 
English office. ‘‘ Miscellaneous” includes rates and 
taxes, law charges, compensation, and similar charges, 

Where an office and Board in England is necessary, 
these charges should not be allowed to exceed one 
halfpenny per train mile, 

Tn some cases in India existing railways are worked 
by a neighbouring railway at a fixed charge on the 
gross receipts. Where this is possible it is an 
excellont arrangement, as it enables the shareholders 
of the new line to calculate exactly what their prob- 
able dividends will be, and there is then no risk to 
them of their working expenses being too high, and 

_their dividends too low. The actual construction 
expenditure being known, and the gross recdipts, a 
shareholder can at once determine what dividend he 
will receive. He has no risk of fluctuating dividends, 
but his dividends will come to him almost as cortail 
as his interest on consols. There is slso this further 
advantage, that the newly constructed railway will 
have no provision to make for rolling stock and work- 
shops. 

The shareholders can look upon their property as a 
vailway with many of the usual risks eliminated, and 
there can be no doubt that such an arrangement 
much facilitates the raising of the necessary capital. 

Where, however, 2 newly constructed railway has 
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been completed, and such an arrangement is not 
feasible, the company must keep its own staff in India 
to work and maintain the railway. In this casa every 
every offort should be made by the staff to keep the 
working expenses strictly in accordance with the train 
mileage. If the siaff generally were paid small 
salaries, and the remaindor of theix remuneration 
made to depend upon the working expenses per train 
mile, all concerned in the expenditure would have 
every possible inducement to work in the moat 
economical manner. 

A certain fixed scale for working expenses per train 
mile might be fixed for each department of the 
service, and any saving on this seale distributed half- 
yemly to the staff concerned in the saving. This 
would be working the railway on true co-operative 
principles, gnd make all who have any hand in the 
expenditure anxious to keep the working cost as low 
as possible. 

A provident fund for the higher paid European 
dnd native employés should also be established on 
somowhat simildy lines, ppyment by the company to 
the fund depending in a great moasure on the results 
of the working. A fixed percentago of the net half- 
yearly earnings after paying say 84 por cent. per 
annum to the shareholders, should be paid into this 
fund, and the amount placed to the credit of each 
employé, in proportion to the sum standing in their 
yespective names. Bach employé, on entering the 
service, who is likely to be in any way responsible for 
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the working expenses of the line should be compelled 
to join the fund, and pay a percentage of his salary 
monthly into this fund. Permission to withdraw 
money from the fund would only be accorded to those 
leaving the service, or in case of death the amount at 
the credit of the employé would be paid to his heirs. 

The fund would therefore in time become a pro- 
vision for old age on retirement, and would also 
effectively assist in the economical working of the 
railway, as the amount paid into the fund half-yearly 
by the company would depend upon the net earnings 
of the undertaking. 

2. The general administration of a railway after 
opening for public trafic—The capital for the con- 
struction of a railway in India will usually be raised 
in England. A board of directors to represent the 

eshareholders, with an office in London, widl therefore 
generally be required. The general management of 
the railway in India must, however, be in the hands 
of an officer resident in that country. 

Too great care cannot be taken by the board in” 
England in selecting an officer for this appointment. 
The officer appointed will, as a rule, have to act 
entively on his own responsibility. Owing to the 
distance only matters of groat importance, on which 
an immediate decision is not required, can be referred 
to the board in England, All matters of detail, as 
well as important matters that require immediate 
decision must be settled by the officor representing 
the company in India. 
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The officer appointed should have considerable 
experience in tho working of Indian railways, he 
must be & man of acknowledged ability and of tho 
highest intogrity, The board having decided upon 
the officer to represent them in India, should entrust 
to him full powers in all ways. He should not be 
hampered by instructions, which might prevent him 
acting in the best way for the interests of the 
company he is representing, His principle instruct- 
ions from the board should he to work the line in such 
a manner as toinsure the necessary funds being forth- 
coming half-yearly to pay to the shareholders the 
dividends they have been led to expect, and to do all 
he can to quickly develope the trafic. 

The chief representative of the company in India 
should be allowed to select his own heads of depart- 
ments, subject to the board’s approval, and he should 
generally in India have full powers of appointment and 
dismissal. He should regulate the powers of his own 
establishment in accordance with the train mileage, 
“and compel his hoads of departments to do the same. 
No new works, improvements, or additions, should be 
undertaken by the engineering department without 
his concurrence, and this permission should bo with- 
held, except in a case of emergency, until special 
funds for this purpose have been allotted, 

All stores required by heads of departments should 
be procured in India if possible. Only a very small 
quantity of permanent way material should be kept 
in stock, ag the renewals will be very light for the first 
few years. 
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The chief representative must seo that proper 
checks are adopted to insure no tampering with the 
proper fares, or the money actually realised. He will 
have to watch carefully the gross receipts being 
earned, and the weekly expenses, and see that they 
are such as will allow at the proper time the necessary 
funds being availablo for remitting to England to pay 
the interest on the capital. And when such is not 
the case immediate steps should be taken to endeavour 
to reduce the working expenses. He should do all he 
can to assist the construction of feeder roads to 
stations, so that every facility for bringing the traffic 
to the station is afforded. He should have his head- 
quarters at the principal town through which the 
railway passes, and be prepared to take up instantly 
any complaints from merchants and others regarding 

detention of waggons, or difficulties put im thoir way 

regarding the forwarding or the receipt of goods. 

He must forward to the board in England weekly 

returns of the traffic, and also approximate returns of 

tho weekly expenses, and keep tho board genorally” 
informed of all matlers of importanto. Ile should 

give the board early notice of any oxceptional expendi- 

turo thatmay seom probable for rolling stock, etc., so 

that they can give the matter their consideration, and 

decide the best way of raising the necessary funds. 

The heads of departments should, if possible, reside 
in the same town as the chief representative of the 
company, so that consultations can take place at any 
time between the chief officials of the company, and 
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all possible bo done, through froquent inter-change of 
opinions, to advanco the interosts of the undertaking. 

8. The requirements to meet probable traffic.—The 
traffic requirements of a future Bft. Gin. gauge 
railway in India, will be generally met for the first few 
years by running two mixed trains each way daily. 
Any extra goods wains necessary, should be mot by 
running special trains as required. All traing should 
bo made up to the full load, and if the grades are easy 
800 ton goods trains can sometimes be run economi- 
cally, With four mixed trains daily, two in each 
direction, the gross earnings require to be on the 
avernga Rg. 4°28 per train mile, so ag to earn Rs. 120 
per mile per week. 

The usual rate for third class passengers, which is 
the only class of passengers that need ontor into the 
calculation, as there are very few passengers of other» 
classes, is usually two and a-half pies per mile, oy 
about one-fifth of a penny. One hundred and fifty- 
three passengers in each train will therefore yield 
“Rs. 2 por train mile, and if Rs. 2°28 per train mile is 
earned by the goods carried, the carnings will suffice 
to yield the money required to pay 84 por cant. per 
annum on the capital expenditure, provided the work- 
ing expenses, Indian and English, do not exceed 50 
per cent, of the gross veccipis, or 84°24 annas per 
train mile, and the total capital expenditure on the rail- 
way has not exceeded Ra, 89,142 per mile of railway. 

Those train mile rates are mentioned to show what 
little traffic is necessary over a railway to earn the 
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shareholders a fair return on their invostment, pro- 
vided the railway is economically constructed and 
worked. Tho average earnings per train mile on 
some of the best lines in India, are for goods over . 
Rs, 5-8, for passengers over Rs, 8-8 and for all traffic 
over Rs. 5 per train mile. 

The number of third class passengers in a train is 
algo on the average over 200, and the weight of goods 
in a train over 200 tons; whereas in the foregoing, 
each mixed train has been assumed to contain only 
168 passengers, yielding Rs. 2 per train mile, and 
Rs. 2°28 for goods, which represents 87 tons carried 
at the averago rate of five pies per ton per mile. If 
each mixed train contained only 100 passengers 
and 114 tons of goods, the results would be the same 
ag regards the gross earnings per train mile. 

No allowance has also been made for eprnings by 
any special goods train that would be certain to be 
necessary at the busy time of the year. 

4, Best description of rolling stock for economical work- 
ing—On most lines of railway in India there will” 
always be a good and a loan half-yearin traffic earn- 
ings. ‘his is owing to the rainy soason, which begins 
in June and finishes in October, when the almoat 
continuous rain, and the bad feeder roads makes it 
difficult for much traffic of any kind to come to the 
railway. During the dry weather on the contrary, 
there is a great inducement to travel. Native mar- 
viages always take place in the spring; most of the 
native fairs are held during the dry weather. Then 
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again, the grain and other commoditics are mostly 
brought in for transit by railway during the early 
part of the year. There aro, consequently, some 
months when there is a large demand for rolling stock, 
and othors where there is little comparative demand 
for it. This makes a larger outlay on rolling stock 
necossary than would be the case if the weekly returns 
of traffic wore the same all the year round. This, 
consequontly largor demands for rolling stock must, 
however, be met and arranged for. On the &fb. 6in, 
gauge linos, covered goods waggons, lo carry 12 to 14 
tons, are those most in use in India, and these are the 
most servicable waggons. They can be used for load- 
ing most descriptions of goods, and at times of fairs 
and pilgrim traffic, thoy ave occasionly used for con- 
voying tho nativo passengors. Tn the author's opinion 
these waggons are, in some ways, more suitable fore 
native third class passengers, than the ordinary third 
class vehicle divided into compartments with sents on 
the English pattern, as usually supplied by Indian 

*yailway companies, ‘hoy are also often preferred 
by natives of India, as thoy can sil down on the floor 
in the mannor they are accustomed to sit in their own 
houses, and nof porched on uncomfortable and con- 
fined sents. 

With a littlo altoration in design, this class of 
vehicle could be made to do as well for goods as native 
pasdengers. The dead weight hauled would then be 
very much less than is the case at present on tho best 
Tndian railways, as emply waggons could then ofton be 
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filled with native passengers, if goods were nol avail- 
able; or, if passengers were not forthcoming, they 
could be kept back for goods traffic. Ilinged shelves, 
4ft, wide, might be’ fixed inside theso waggons, at 
the ends about 84ft. above the floor, for the passen- 
gors to sit or lie on. This would make a two-storied 
carriage, and accommodate about 50 passengers. These 
shelves would be let down when the waggons were 
required for carrying goods. 

Covered waggons are used much more in India than 
is the case on railways in England, as it provents 
pilfering, All goods liable to theft on the road, and there 
are few descriptions of goods that are not thought 
worthy of attention in this respect by some clasa of 
native, require to be conveyed in covered and closed 
waggons, the doors of which aré sealed to prevent, aa 

‘fay as possible, all tampering with their cantents. A 
liberal supply of this or similar class of waggon should 
be supplied to meet the heaviest traffic. Some low 
sided open trucks, also timber trucks will"be necasary, 
as well a8 goods brake vans. Other description of 
goods waggons should not bo supplied, until the 
necessity for them has been proved. 

The coaching vehicles necessary for a newly con. 
structed lino, will be generally nearly all vehicles 
suitable for third class native passengers. -A few com- 
posite first and second class carriages, also intermediate 
carriages will be required for the Huropean and better 
class of native passengers. One of each of these to 
each train, will probably give more accommodation of 
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the kind than is actually necessary. A vary few horse 
boxes and post office vans may be necessary ; these, 
with the requisite number of passenger brake vans, 
are all the coaching vehiolos that will bo usually found 
requisite. 

Ié has been previously stated, that if one kind of 
vehicle could be designed suitable for both native third 
class passengers and goods traffic, the result would be 
very advantageous to tho railway concerned, as much 
empty running of rolling stock would be then avoided. 

On the best lines in India for every 1,000 tons of 
goods carried over 1,000 tons of dead weight, includ- 
ing empty waggous, has to be hauled, In the coach- 
ing traffic the proportion is still greater, owing 10 the 
class of accommodation it is thought necessary to give 
the third class native passengers, and the empty stock 
it is at times necessary torun. In coaching traffic for 
every 1,000 tons of passengers carried about 12,000 
fons of rolling stock is carried. 

Tt is, therefore, most important that all possible 

*should be done to raise the paying load on newly con- 
structed railways. 

Table XII. shows what would probably he 
tho resuli if the paying load in coaching traffic 
could bo made one in six, or 6,000 tons of rolling 
stook made to carry 1,000 tons of passengers. 

It is asaumed in the above table, for the sake of 
easy comparison, that the train mileage for goods and 
passengers is equal. By redueing the dead weight in 
passenger stock one-half, the total working expenses 
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become Rs,28-11-4, plus Rs.18-2-4, equal to Rs.46-18-8, 
as compared to Rs,57-6-8, shown in Table X., and this 
would, in this case, increase the returns from 8} to 
4} per cent. per annum, 

This saving in expenditure would also be sufficient 
to allow the third class passenger fares to be reduced 
to nearly two pies per mile without causing any loss 
to the railway. 

The reductions in fares would, however, in a very 
short time be certain to increase the number of 
passengers, so reducing the dead weight hauled 
would beas advantageous to the undortaking as to the 
general public. 

Tf, therefore, for future railways in India a waggon 
was designed that could be utilized both for passengers 
as well as goods, it would lead to very great economy 
in the working, and an offort should be made to solve 

« this problem in satisfactory manner. * 

Té has been sometimes thought that a larger class 
of waggon for conveying goods could be introduced 
with advantage. The tare of the covered waggon ab 
present in general use is six to seven tons, and the quan- 
tity of goods it is supposed to carry, 12"to 14 tons, In 
practice, however, it is found that the maximum 
ayorage load is seldom more than nine tons, 

This is partly owing to the actual carrying capacity 
of the waggon not being sufiicient to take the full pay- 
ing load allowed. 

Except for a few descriptions of goods, such as 


minerals, wheat, etc., it is often not possible, even 
¥ 
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with close packing, io load the waggon to the full 
weight allowed. 

On the other hand it also often happens that the 
goods at a small station for completely loading a 
waggon are not availablo, and the waggon is dispatched 
with something logs than its full load. 

It must also be remembered that if a mueh larger 
and heavier waggon was introduced it would not be 
so easily hand-shunted, as a very small staff of men 
istusually kept at road-side stations, and tho nativo’s 
power of propulsion is very much less than that of an 
Buropean. 

On the 5ft. Gin. gauge railways the rigid wheel base 
should be less than in England, with a 4ft. 8hin, gauge, 
but even if it were possible to lengthen the present 
class of waggons, so as to gat a better paying load, it’ 
is probable that a newly constructed lino introducing 
such stock, would find that railways with which it was, 
connected could not receivo this stock owing to the 
turntables and weighbridges not being of sufficient 
length. . 

The great discrepancy between paying loads and 
doad weight ohn Indian railways is not so much in 
consequence of the average load in the waggon being 
loss than its full allowance, but is principally owing 
to the large quantity of empty running of all classes 
of stock, and any plan which could offectually roduce 
this is deserving of consideration. 

The average rate charged for goods in India for 
transit by railway is about five pies per mile per ton, 
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ag compared to two and a half pies, the charge for a 
passenger—taking the average weight of a passenger 
as one and a quarter avwt., or one-sixteenth of a ton, 
the rate for passengers seems at first sight excessive— 
it should in fact on the basis of actual weight of each, 
be for passengers five-sixteenth of a pie, if five pies 
is a paying rate for goods. 

Tt must, however, not be forgotten that the dead 
weight hauled in the case of passengers in order to 
give them comfortable accommodation, is about ten 
times as much as for the same weight of goods, 
Allowing for this, the passenger should therefore 
pay “%°=8.12 pies per mile. With the present 
allowance of empty stock running, the rate charged 
for pussenger traffic is not at all too high, and it 
does not seem possible to reduce this until some 
better system of working tho traffic is intyoduced. 

One class of locomotive only should be supplied for 
the mixed and goods trains, For « 5ft. Gin, gauge 
line six-wheeled coupled engines, wheels 5fh. to Sdft. 
diameter, weighing about 18 tons on each axle, of 
averaging this weight, and of sufficiekit power to take 
a load of 600 fons up grades of 1 in 200 at 15 miles 
an hour, will be generally found the most useful 
erigine for an ordinary line of railway for the first few 
years after the opening of a line for public traffic. 

As the traffic deyelopes passenger engines can be 
supplied as subsequently found necessary. 
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TABLE I. 
A wew or va Ramavays requinep in Invr, 





No. 


5 


6 





pplon. 


Rallways requhed In India [Gauge, Fitters 


Partioulary 





145 


Mogulserai to Daltongunge| 5! 6” 
coal fields. 


227 
mu 


Jhoriah coxl fleld to Mogul-| 8’ 6” 
solfe, Baianches to Gya} Do. 
and Daltongunge. 


Agya to Delhi on right bank] 5’ 6” | 120 


of “ Jumna.” 


Mixazapore to Mather (via| 5’ 6”! 120 
Rewah). 


Aginsol to Nwhatteo (rie! 3 6” | 90 
joie), 


Ghazeabad to Chundowsec.! f’ 0") 80 


Tluidwar to Rajpois. 56" 


Kunrachee to Delhi, 5° 6") 150 


Caloutta to Cuttack (rie | 5! 6” 
Sidnapore). 


300 








A fair weathor railway should be 
constructad and a permanont 
bridge over the Sono subse- 
quently added, if found necess- 
ary. Governmant of Indie report 
84 millions tons of coal in upper 
scam, Tho same Company 
should also arrango to woul tho 
mines, 


Besides the coal trafflo, this line 
would also shorten the route 
from Calcutta to the North-west 
Provinces by 60 miles, 


This lino would shorton the dis- 
tance between Agra and Delhi 
by 20 miles, 


This lino would shorton tho dis. 
tanco by Ti, I, Railway and G. I, 
P, Raflway between pusaeigan 
Bombay by nbout 60 miles, “or 
this and No, 2 hne wore con. 
structed together, tho distance 
would bo shortened by 120 miles, 


This line would shorten tho dis- 
tanco betwoon Asansol and Nul- 
hattoo by 87 miles, and bing 
Bengal coal to the Ganges. 


At prosent thore is no divoct atl 
way, and passongors from Dolhi 
and noighbourhaod havo to travel 
vie Allyglur, 


This linois much wanted for taking 
passongers and goods to the foot 
of the hill for Mussoorle and 
Landour. « 


The presont route Kurracheo to 
Delhi is 1160 miles, 


No railway connexion at present. 
Ft Ms 
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Racos ror Conrracr Worx, 





Earthwork .. or . 
Brickwork (best) 
Masonry, mmbble ., on 
Do,, suporior., on an 
Pointing, best oe aie 
Brickwork (labour only) ., 
Kunker limo (unslaked) ,. 
Gooting lime.. oD a 
Stone lime ,, ae . 
Soorkee ° 
Laying ©, 1. piping (labour 
only) 
Best timber in log .. an 
Sawing timber an . 
Moulding bricks ,, 
Mioking out boundaries 
12in, wide and 6in. deep) 
Carting by bullock ,. 
Digging kunker . 
Kunkor metal, new {labour} 
only) . 
Do,, picking up and vamming, 
aguin old ., . 
Supplying stono ballast 
quarry to 24in, In size 
Pulling down masonry 
brickwork ,, on 
Pounding Soovkee (labour! 
only) oo 
Best timber woodwork ,, 
Beat panelled or glazed doors 
and windows ie ‘ 
Fencing (mud bund) . 
Conerote in mortar ., os 
~ 


at) 
” 
oy 





—#. 


Rs.1-8 to Rs.4, according to lead per thousand c. ft, 
25 Ra. to 80 Rs. per hundred o. ft. 

15 Rs to 20 Rs. 
30 Rs, to 40 Rs. ” ry 

Ra, 1-4 to Rs, 1-12 por hundred square ft, 
Rs, 8-8 to Rs, 4-8 por hundred ¢. ft. 

15 Rs, to 18 Ra, 


” n 


” 


» ” ” 
80 Rs, to 35 Rs, per hundred maunds. 
Rs.9 to Rs.10 per hundred c. it, 


An. 1-6 to An.2 per 1, ft. 
Rs, 1-8 to Rs,2 perc. ft, 
Rs.2 per hundred square ft, 
Res, 1-4 per thousand. 


An.1 pex hundred 1. ft, 7 
8 An. per mile per hundred c. ft, 
Rs, 1-4 to Rs, 1-8 per hundred o, ft, or maunds, 


1 Rs. per hundred c, ft. 


An.8 par hundved squarp feet, 


Rs.2-8 to Rs, 8-8 por hnndrad c. ft. 
1 Rs, to 2 Rs, pax hundred o, ft, 
4 Js. por hundved o. ft, 


8 Rs, lo & Rs. per ¢, foot, 
8 to 12 An. per square foot. 


300 Rs. per mile, 
10 Rs. to 12 Rs, per hundred oc, f. 
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TABLE Tu, 


Apnoxmare Eons Patons ron Rosine Sroot, Gy 
Macnimeny, wre. 








DENS, 












Desmiption of Material, Cort, 
Horie Sroox. & 
Bra class carriages, in five compnrtanents, for 60 passengers, 6 wheoly, 

aft, 8tin, gauge, 80ft. long. Wolzht, 11 tons oe o < 350* 
ist class carriages, Aft. Bhin. gauge, 8 wheols, 30ft. long on 4b0* 
Composite carriages, 4ft, 8hin. gauge, 30 fb. long, 6 whools .. . 400* 
2.1 wheol bogio truck carriages, 8rd class, 45£L, long, Aft, Sin, gang 5bO* 
Maire gaugo, 3rd class carriages, for 82 passongors, 20fb, long. . ee 200 
Do., 1st class cazriago, in three comparimonta, 208t, long an 275 
Aotuniing apparatus for continuous brake - “ a yi 35 
Low-sided tricks, 4ft, 84in, gaugo. Weight, 4} tons., a es 65* 
Coverad waggons, dit, 84in. gaugo. Woight, 6} tons ae as ob* 
Goods brako vans, 4ft. 8$in. gauge. Weight, 11 tons .. on w 160" 
Timber trucks, ft Stin. gauge. Weight, bh tons “ an 75 
Passenger or goods engine with tender, 18in. cylinder, 26in. stroke, 

Aft, 8in, gauge. Weight, 60 tons ., ae . +e{ — 2500* 
Tank engines, dit. 8jin. gauge, Weight, 40 tons os is «| 2150 
2£t, gauge locomotives, hin, oylindors, Woight, 24 tons Re a 400 
Motre gauge locomotives. Weight, 15 tons < “ <a {1800 
Axlo boxes, por set of four, for waggons, 4ft, Blin, gauge. 4 4 
Do, do, passongor oarriagos, 4ft, 84in. gaugo .. w ‘a i 7 


Prumanent Way Marnrrars, 
Steel rails for heavy stotions. Per ton 1. a. na . 











Tish plates. Per ton.. os sis . ‘ ws . . 1 
Wish bolts, Per tou .. + ws . a . ve if 16 
Spikes. Per ton bee awe eae ses PS te aA oc 
fast iron chair, ordinary, above rate for pig, Par ton 7) we 2 
Wooden, keys, oak. Por thousand, . - es An ie a 8 
Greavowpat alegpor, ahove rate fox pig. Pov ton on 3 
Denham Olphert plates, above rate for pig, Per ton of Blod 
Switches, efeol, pex set complete, with lovors and boxe: an 25 
Crossings, O.L. chilled ox stool, Each 4, 4. ‘ . te iB 
. Bawox Mavinrass, 
Gast ivon sorew piles. Porton  ,, ‘ a" ot 9 Lo 32 
Solid wrought izon o steel piles, Por ton . “ . 43 to V7 
Stoel girdors, in addition Lo vost of stool plates and bar, Porton ..) 6 to8 
Spigot and fanoat 0, T. pip ene for pi 
spigot and fnucat ©, I. pipos, abovo rate for without fuming oy} 
boring. Por ton ae “ 7 oy bie Pr . ee 4 
Flange 10. Do, .. . . 6 
Branch, tees, bone. Por ton. e . oo “a 9 
Macniygry, 
Horizontal engines, 8to2h.p, PerTP.  .. a ‘6 a 18 
Do. Oy SOh-p. Per H.-P. ., oe aS wl wild 





* Add 20 por cant, for 6f, Gln. gauge, and deduct 80 por oth, for make guige,  @ 
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Taste IIL. (conrmvzn). 


Approximnte English Pricos for Rolling Stock, Girders, Machinory, ete. 

















Description of Material, Gost 
° 230 
8-horso portable engino ws on on tae ‘ . 2 
erhones portable engine os on “ . ne “ 170 
Do. Do. a on . . on on 200 
fo Do. Do, Ce ph Wa) Cae eee cae 270 
12° Da, Do. be gee  Be We ee ag ef ORO. 
Turntables, 50£6. for locomotives .. ‘ao ale a af 500 
Da for cartiages. Per foot of diameter ae ue ae 9 
‘Traversoys for omvingos ww . wee ” “ 100 
Water column, completo... eo ve on ne 35 
Orane on truck for lifting 5 tons .. . ” us “ "4 400 
‘seas wating nan sige Sr tates 10,0 gatleza Sie ir B60 Fook ih 
ixeot acting steam pumps to raise 10, 00 ons or how et 
{without boiler) p . t gal e . 120 
Gontrlfugal p pump, Gin, dolivery, to ligt 8,000 gallons per minuto 1.) 120 
Puleomoier, to raise 150 gallons per minuto . “ " oo 50 
Bin, latho, bf. bed plato, complete,. 6, us fee as 50 
1Oin, lathe, 20£6. bed plato, complete vi om . oe 10 
Driltmg machine for holes up tolfin, 6, wes . 89 
Pinning mankind, ‘L4ft. long and bit. wido 550 
Sft. long and 2ét. wide ae . oo 110 
Slotting machine (small) or shaping machine =... a 50 
peeing and shearing machine, fin. hole in dite plate . 42 
im hammers, single, fowt. hammoey, includ lock ta 60 
Do, Do. 0cws. hammer ., se «af 200 
8 ton wharf crane ,, aes eon vf 120 
Stoam winch for liftingQtons 1) tk “ 80 
as ia Da, San ian ‘ 130 
orn, io a for testing ground to 30ft, .. oo . “ 
. 8S to 3008. .. 100 
Diamond ‘rook drill, complete, with engine and boiler, fneluding Unig) 
tubos for boring 2008... “ reeary) 500 
Phe drivors, with ‘Bows, vam ig ean” ae 56 
Driving appayains, with helmet, dress, andalepump 1, tea] 110 
Do. for double eguipmont ee er ees ae, 
'  ‘Tramanapi. 
Tron poles, 20%. Bach oo ae lk 
‘Wive galvanized No. 8, 100Ubs, por 500 yds, Por 100lbs, 9s, 1 
Tolephone instrumont, complete a os . on {10 to 16 
Poreolnin insulators with ivon hoods. Each }, 1, sss 2 shillings 
Miscrnt.anzous, 
Stenm voller, 74fh voller by 5ft. dlameter.. kw 800 
2in, canvas hoxe with connections, Por 100ft, .. oy a 8 
Qin, leather ‘Do, Do, Per 40ft. «. . 8 
Cast iron columns and similar castings in addition to cost of pig 10 
Uydraulio rams to force 5 000 gallons por hour to a heighth ten times 
‘thee “a tee eer eee 40 
Seam injector for lowmotives a . Se ve be ia 12 
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TABLE IV, 
Rats ror Lasour in Invi, 
pean NIE Aaa oe ero ne =P 
Wiposs_ por 
Dosxoription, Month? 





Carpentors .. +3 aY ae os an dé se ey 7 to 20 
Blackemiths.. Ac rf ae a ve i ay ie 8 to lg 
Hammormon av or o ar) oe ve ar a 4106 
Bollowmen .. ay fe we mat az an ay se 4to6 
Fittors % ae o a5 on es, $3 a «| 1d to 80 


Masons (stone) ae a or ye an 2, o i Ww 
Bricklayers .. " rr . . . sie . 8 to 12 
Men labourers (coolies)  .. ' . ay . , . 4 to 8 


Women labourers ., Sone o is =) i 8 tod 
Qhild Iabour,, ue eae “ . . vl 8 tok 
Rivetters 66 ee ethene “ vl 18 to 20 
Platelayos .. “o an . . . . ve us 6 to 20 
Tron twnors ,, on ‘ , ve . " ao sf 20 to 30 
Timokeopora,, is ie 7" oo “ rs aa sf 10 to 18 
Clarks on oe we ne ary ” ” ++] 20 to 40_-sena 
Stationmastors Ss “ “ ie vs] 80 to 40 
Telegraph clerks ., ‘ “ o fe tg ++] 20 to 80 
Porters " a “ on a a a ve ” Bto7 
Pointsmen ., " . " we an ‘ a is 6 to 8 
Skilled raporvisors (for works) 10 to 90 
Peons (mossengers). , tye oe " Fr a * on Biot 
Kuolasgors for pitching tents. " ve ol 8B to6 
Do,, fox ltting heavy woights and equatamod to tacteto 6 to 8 
Divers.. on “ os te os on sf 12 40 80 
Native duivora on xailways., " . wa os . ot 90 ta 40 
Native guards on railways te on ” “ ‘a ol 8 t0 16 
Accountants». oe " ” on “ " ++] 80 10 150 
Cashiors ne on " on oy o ve te ol 60 60 100 
Platolayer inspeotors te ewe os . ” «4 80 t0.40 
Inapestor of workg (native) was . an vs + 80 to 100 
Tnspector of works (Ruropeni) .. ae a o + 100 to 400 
‘Tailors and leathor workers 4, este ts “| 1 to 10 
Sweepers 4. oe . “ . Awe 6 
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TABLE V. 


Minzage costs or RAtmWAYS IN INDIA, AND THEIR GAUGE AND WORKING RXVENSES, 





Rallway. 





Yast Indion, 

Great Indian Peninsula, 
BB. & 0 India. 
~—— 

Madras, 

Bengal Nagporo, 
Indian Midland. 


Terkessur, 
Delhi-U.-Katka. 


Bengal and North-Western, 
Southorn Mahratta, 


5 6” 
Bro" 
5 0" 
5! 6” 
Be" 
56” 
Bf 6" 


5 6" 


Matra] 
Métro} 





Onpit 
‘Gauge, (MHeage, Cost por 
mile. 


1610 
1287 
461 
840 
831 
‘134. 
22 


162 


766 
1403 


tat 





992,404 
211,620 
201,718 
189,800 
108,578 
128,002 
77,088 


£6790 


Res. 
63,903 


78,483 


Percont- 
age of 
working 
expences 
‘on gross 
receipts. 





28°73, 
50°28 
4299 
5540 
60°65 
61°63 
16°42 


' 


48°00 


44-12 
6874 


Remarks, 


Worked by the E.1. 
Railway. * 


Do. 
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TABLE VL." 
Gross cARNINGS OF RarLWays IN INDIA AND DIVIDENDS PAID. 
Gros carnings per Lonton | Return to q 
‘Namo of ialhvay nalto per wook ara Ly ot ea ehantae Romaks, 
~~ ——————=| or stook, | sho or | annum on 
Old linos | Now lines. stock, [market prico}. 
i os 
Bast Indian 580 100 137 377 =|Prerent con- 
tract liable to 
expire in 1900 
GrentIndian Pon-| 58¢ 100 160 36 
inewla 
Madvas 221 100 147 340 
Bombay Baroda | 604 100 | 190 3°88 
.0, P 
Bengal Nagpore 1s 100 WT S4i |Prosent con- 
tract oxpires 
in 1918, 
Indian Midland 180 100°} 117 341 [Prosont con- 
tract expires 
ie in 1910, 
Tarkossur 254 100 Oupital raised 
in India, 
Delhi U, Kalica 140 100 05 2°71 
Bongal and N.W. 120 100 8, 3°91 
Avoraga, 494 167 3°52 
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TABLE VIL. 
Estmare For 800 Mies or sinete wine Ramway, Spr. 6m. Gaver. 
Ne. Details of Quantities. Desorption, Amount, 
Rupees 
1 | 300 miles at 300- Rupees per mile... .| Cost of survey (sec 90,000 
chapter IV. 
2 | 300 miles at 7,180 Rupees per mile .. .| Formation .. 2,154,000 
ae height fj 
a. = Sit. 
With +» 18ft. 
Slopes .. 2tol. 
3 | 300 miles at 30,847 Rupees per mile. -| Permanent Way ..| 9,254,100 
‘The above includes per mile 352 “doublel " 
ae rails, 30ft. long of 70%bs. 
1 to Senkam Olpherts plate sleepers,| 
complete. 
The necessary fishplates and fishbolts. 
4 | 300 miles at 6,000 Rupees per mile .. | Stone ballast 3,800,000 
(One lac of ‘per mile). 
5 | 4 Stations at 272,000 Rupeeseach .. ..| Ist class or changing! 1,088,000 
‘The above includes— statigns. 
Rupees; 
European staff quarters... . 48,000! 
Native staff quarters. . . - 7,000) 
Engine shed for six engines | -- 20,000; 
Three miles sidings .. “ +. 90,000) 
Platiorms % .. 8,00 
Station house and goods shed . 21, nd 
Ap) roads sy . -- 4,000) « 
20 sets poimts and crossmgs -» 10,000) 
Waiting shed and latrines .. : 2,000 
Turntable, traversor, and weigh- 
bridge ae - 14, 
Ground Stank and piping a . 8, 
Overhead tank ‘ae .. 10,000) 
Steam pump and house... +. 3,000; 
Ashpits and water columns... -» 2,000) 
Native doctor’s quarters. e 506) 
Signals and gronping points. «» 3,000). 
6 | 9 stations at 22,500 Rupees each . _| 2nd class station for} 202,500 
The above includes— a passengers. 
7 uy 
Station house . - . 3300 
Plationms a Il Bao 
Quarter mile siding 173.1] 7]500 
2 sets points : +. 1,000) 
Waiting shed, “well, and tating we UT 
Signals... . eS aie a 
7 {6 stations at 52,900 Rupeeseach .. .| 2nd class stations for; 317,400 
‘The above ‘includes in in addition to store passengers, goods, 
(item, 6)— and watering en- 
Rupees) gines. 
Ground tank and piping .. -» 7,000; 
Water columns and ashpits. . «. 2,000 
Overhead tank . 5,000 
Hand pump, and pumpmen’s 
quarters... woo LI - 
Goods shed and wharf a 6,800) 
Quarter-mile siding aud two sets r 
points i oe . . 8 
8 | 18 flag stations at 500 Rupees each .. . ae IX, 9,000 
200 miles telegraph at 800 Rupees per mile. | Complete for single 240,000 
line working. 
See Chapter Ix.,| 600,000 
10 | 600 miles wire fence at 1,000 Rupees pi pt 
mile Section 5. 
12 | 300 level crossings at 400 Rupeeseach =. See Chapter IX.) 120,000 
Section 15. 
12 | Head office building 2 we 10,000 
13 | Bridge plant and platelayer’s tools .. F 50,000 
14 | Locomotive workshops... o . . 500,000 
- ROLLING STOCK. Rolling Stock (see 
15 }---This includes— ~~ Roskoas Shapter. an 
25 locomotives, 250 covered waggons, 1 tion 4. 
low sided trucks, 20 timber trucks, 15) 
brake vans, 25 3rd class carriages, 5 com-| 
posites, 5 intermedistes, 3 horse boxes, 
postal vans, 
300 Stes at 6,420 Rupees per mile .. ae 1,926,000 
16 | General charges—2 years a All for sw 
SLE asa ae eee 
English, also offices} 646,000 
onthe above includes— and stationery. 
Engineer’s salaries 
Subordinate salaries 
Offices . 
Travelling allowances. 
Passages oe ys 
Administration | 
lish 
Stationery, etc. : ag 
"| Maintenance for one year after opening line] This extra 2] 
for public traffic. * ture is Preineecs 
This includes— ae owing to the rail- 
3. 3 way bank not hay- 
Engineers salaries .. ee. ae ing sufficiently con- 
Extra P. W. inspectors ws My solidated. ci 
Extra labour maintaining road «ws -36, ally will this be the! 64,800 
case, if the allow- 
ance in item 3 and| 
16 have been ex- 
pended. 
1g | Interest for 2 years on capital expenditure. . 33 p. cb. per annum 
‘on 300 x Rs. 8,9142 
=Rs. 26,742,600. | 1,871,982 
Total Rupees ../ 20,943,782 
Ralance pilable for bridges culverts, Rupees ..| 5,798,818 
Assumed cost at 89,142 Rupecs|per mile. Rupees .. 26,742,600 
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TABLE VIII. 


Tatimato for a complote smvey for 300 miles of Railway in India 


{outdoor worl). 





























Detalles, . Reto, Aniount, 
§ Engineers for six months .. ++{ 800 Rupees por month, Be 0 
1 Suporintending ongineer ., « {1,500 Rupeos por month, 9,000 
Tonts and camp equipage ,. i Jump. 5,000 
Pogs, oto., 800 milos .. ae 50 Rupees por mile, 16,000 
ale Ma erited Mne and sido} 15 Riipecs por mile. 4,500 
Montals (86) for six months ,. ++} 7 Rupees por month. 1,512 
Inatraments ., es ee. ek hunp. 6,000 
Total Its, 65,012 
. TABLE IX, ° 
Estimate for a complete survoy for 300 miles of Railway {office work). 
Dotalls Rate Amount, 
a oe .}. ~ 
5 Engineers ford months .. ««{ 800 Rupoos por mouth, T0000. 
1 Supointonding Enginoor for fom} 1,500 Rupoos por month, 6,000 
months, 
12 Montals for four months .,..f- 7 Rupees por month, 336 
Offlca vont for four months ,, ««} 100 Rupees por month. 400 
Office furniture . oe . lump. 500 
Pasvago oul and home for Superin- lamp, 2,000 


tending Engincer. 





es es ee 4! 





Total Re, 25,236 + 
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TABLE X. 


Wouxiwne Exvensra ven ‘Tuam Mivn. 
Weekly train mileage 28 train miles por mile of railway. 




















* Gross onrn- [Not eaningalPecontago of 
, Conl por } Cost por weok jy, anil working” axe 
Clogs of Uxpondituro, train milo,{ por milo. ngs oe male per all a pat penne of 
7. Ames. [Ra AD. [Re ASP) Re ACP 
‘Ways aud Works, 700 wa o4 0 
Locomotive (oxcluding| 
coal) a3 | 600 10 8 0 
Cam, and Waggon ,,} 2°50 460 § ¥ . 
Gonoral Charges | 3°60 620 3 F 4 
i 
Traffle 2. 4. | B50 910 0 Pal 
Miscollaneous ., + 1:00 112 0 
Conk 6 Ibs por train 
pes..\||) rere a 
Total, .. ” «.{ 32°81 67 6 8 [120 0 0/62 9 4] 47.84 











eee et Rt Nt 





Nano of Ratlway. 


TABLE XI, 
Cost per train mile for fuel. 


Oost por Proin Milo, 





* 





Avorage Load from Source of 





Supply. 
Wast Indian .. ve ae rr ae 22045 
Bongal Nagpoe ., ws o 146 11 to 288 
Tndtan Midland, an . 4°60 149 to 485 
Creat Indian Peninsula .. “ 3°86 
Bombay, Baroda and 0. L. .. « 3:87 241 
Madvaa on “ “ oe 428 
North Woatern an . a aod 
Oudh and Rohilkund we od 501 

157 15 


Bengal ang North Wostemn 








TABLE XII. 
Working cost por train mile by .cducing dead load hauledl. 














Cost for running 
lass of Expanditura, PA oo eo tar Coad pa gore ede 
q goods trafMlo, |pasacnger traftic) ‘ing atook por 
woek por mile, 
Rs, AD PO) its. AVP | Rs. AP. | Re, AP 
Wayand works ., .,/ 12 4 0 6 20 620 414 
Locomotive (excluding conl)} 10 8 0 5 40 5 4 0 210 0 
Carringo and waggon ws | 4 BOO 230 280 116 
Genoral charges ., | 620 810 810 310 
Trafo us " | 910 0 413 0 433 0 33 4 
Miscellaneous " «| 112 0 O14 0 014 0 Ou 0 
Conl (56 Ibs, por train milo)} 1212 8 66 4 6 6 4 83 2 
Total .. " . | 67 68 2811 4 2811 4 1892 4 
. 








rere 
Novz.—In this Tablo tho cost of running half the number of passenger trains 
has beon takon in the case of Wa; 
running tho full number, and for 
been talon at tho same as if the full number wero running, 


and Work, and Traffic at of the cost of 
onoral charges and Miscellaneous the cost hag 


